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• 	1.0 Introduction 

This Pre-Design Investigation Data Summary Report summarizes investigation activities 

conducted at the Gunther Salt South Vicinity Property (DT-4 South) and results obtained during 

these activities. Investigation activities were performed for the U.S. Army Corps of Engineers 

(USACE), St. Louis District, under the Formerly Utilized Sites Remedial Action Program 

(FUSRAP) from 2001 through 2004. The FUSRAP was developed in 1974 by the Atomic 

Energy Commission (AEC) (now the U.S. Department of Energy [DOE]) to identify and clean 

up or otherwise control sites where residual radioactive contamination remained from activities 

carried out under contract to the Manhattan Engineer District (MED) and the AEC during the 

early years of the nation's atomic energy program (Bechtel National, Inc. [BNI], 1994). 

Subsequently, Congress transferred responsibility for the FUSRAP to the USACE. 

• 

The Record of Decision for the St. Louis Downtown Site, St. Louis, Missouri (ROD) (USACE, 

1998) identified the St. Louis Downtown Site (SLDS) as requiring rernediation of radiological 

contamination. For the purpose of this pre-design investigation report, radiological 

contamination is defined as the presence of radiological contaminants of concern (COCs) in an 

individual sample or group of samples at net concentrations (above the background 

concentration) that exceed the ROD remediation criteria (i.e. sum-of-ratios is equal to or greater 

than one). However, localized areas of contamination as identified in this report may not require 

remediation if remedial goals as described in the ROD have not been exceeded. Details 

regarding the remedial areas will be described in the applicable remedial design document. As 

identified by the ROD, the radiological COCs at the SLDS are thorium-230 (Th-230), thorium-

232 (Th-232), radium-226 (Ra-226), radium-228 (Ra-228), uranium (U-238), uranium-235 (U-

235) and its daughter products protactinium-231 (Pa-231) and actinium-227 (Ac-227). The 

SLDS consists of the Mallinckrodt Chemical Works, owned by Mallinckrodt, Inc., and 

surrounding vicinity properties, one of which is DT-4 South (see Figure 1-1). The USACE 

added DT-4 South as a SLDS vicinity property in 2001, and an initial (hereinafter referred to as 

"Phase I") pre-design investigation work scope was developed. The DT-4 South study boundary 

is only that portion of the Gunther Salt property south of Buchanan Street. DT-4 South is 

bordered to the north by the aforementioned Buchanan Street, across which lies the Heintz Steel 

and Manufacturing Vicinity Property (DT-6) and the Midwest Waste Vicinity Property (DT-7), 

to the east by the Burlington Northern Santa Fe Railroad Vicinity Property (DT-12), to the west 

by railroad tracks of the Terminal Railroad Association, and to the south by the Morton Salt 

administration and warehouse facility. 

• 
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Variance 79 to the Pre-Design Investigation Work Description, Vicinity Properties, St. Louis 

Downtown Site, St. Louis, Missouri (Work Description) (IT Corporation [IT], 2001a). 

Radiological surveys were performed and soil samples were collected within potential Class 2 

and potential Class 3 areas (see Section 2.0) on the DT-4 South property in accordance with the 

Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIIVI) (U.S. Nuclear 

Regulatory Commission, et al., 2000). 

In 2003, a historical background review was conducted to evaluate the existence of radiological 

contamination to be present on the DT-4 South property. The findings were summarized in the 

internal document, Historical Background Review and Current Status Report, Gunther Salt 

South Vicinity Property (DT-4 South), FUSRAP St. Louis Downtown Site, St. Louis, Missouri 

(Shaw, 2003), which indicated that there were a number of potential geological or historical 

features of interest with the potential to contain radiological contamination. 

In 2004, Shaw developed a pre-design investigation work description for the collection of 

additional data for DT-4 South and USACE authorized implementation of the additional pre-

design activities (hereinafter referred to as "Phase II"). The scope of work and authorization for 

these activities were documented by Field Work Variance 12R to the Pre-Design Investigation 

Work Description, Vicinity Properties, St. Louis Downtown Site, St. Louis, Missouri (Work 

Description) (IT Corporation [IT], 2001a). The purpose of the Phase II pre-design activities was 

to identify and obtain additional data to assess the potential for radiological contamination at the 

subject property. The DT-4 South Phase II pre-design investigation activities were conducted 

from April to June 2004. 

The purpose of this Pre-Design Investigation Data Summary Report is to present the sampling 

approach and results for the Phase I and Phase II pre-design investigation activities. The 

findings presented in this report will be used in support of remedial design for the DT-4 South 

property. 
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• 	2.0 Pre-Design Investigation Activities and Methods 

Activities performed as part of the DT-4 South pre-design investigation consisted of drilling 

(including hand augering) and sampling, test pit excavation and sampling, and walkover surveys 

and sampling of the surface and subsurface of DT-4 South. Pre-design investigation activities 

were conducted at DT-4 South in accordance with the Work Description (IT, 2001a) as amended 

by Field Work Variance 79 (Phase I activities) and Field Work Variance 128 (Phase II 

activities). 

The pre-design investigation activities were performed in accordance with the Sampling and 

Analysis Guide for the St. Louis Sites, St. Louis, Missouri (SAG) (USACE, 2000). Each of the 

above-mentioned activities and their associated method(s) of implementation are summarized in 

the following subsections. A brief discussion of investigation-derived waste is also presented. 

Soil samples were collected from 86 sample locations (see Figure 2-1) as part of the DT-4 South 

pre-design investigation (Phases I and II). The 86 sample locations at DT-4 South include 49 

pre-design investigation sample locations (including 14 potential Class 2 sample locations and 12 

potential Class 3 sample locations) and 37 walkover sample locations. The term "sample 

location" is defined as a test pit excavation location, a soil boring location (via hand auger or • 	drill rig), or a surface sample location from which soil samples were obtained. 

Soil samples were submitted to the St. Louis FUSRAP Radioanalytical Laboratory and analyzed 

for Ac-227, Pa-231, Ra-226, Ra-228, Th-228, Th-230, Th-232, U-235, and U-238. The 

radiological soil sample results for each sample were imported into a working database to 

calculate the sum-of-ratios (SOR) value for each sample. 

• 	
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The equations used to calculate the SOR values are as follows: 
	 • 

Samples from 0 to 0.5 feet below ground surface (the ground surface begins at the topographic 

surface): 

SOR = Greater of Ra-226 or Th-230 + Greater of Ra-228 or Th-232 + U-238  

5 pCi/g 	 5 pCi/g 	50 pCi/g 

Samples greater than 0.5 feet below ground surface: 

SOR = Greater of Ra-226 or Th-230 + Greater of Ra-228 or Th-232 + U-238  

15 pCi/g 	 15 pCi/g 	50 pCi/g 

The calculated SOR net value (i.e. the mean background values were subtracted from the gross 

radionuclide results prior to calculating the SOR net value) for each sample was compared to the 

ROD remediation criteria (USACE, 1998) to determine if radiological contamination (SOR net > 

1) was present. If contamination was identified, the available data and information were 

evaluated further to estimate the areal extent of radiological contamination. This evaluation was 

performed considering adjacent sample analytical data and information pertaining to the 

historical or geological features, including soil type and characteristics, that may control the 

migration and/or deposition of radiological COCs. Also considered was information pertaining 

to nearby structural features or barriers that might limit or route migration of contamination in a 

preferred direction or over a specified distance. Based on the foregoing evaluation, 

contamination contours were developed to aid in future estimates of the soil volume to be 

removed to achieve remediation criteria. 

2.1 Historical Information Review 

A review of available historical information sources and documents was performed prior to the 

phase II pre-design investigation to gain insight as to when land development activities and/or 

related physical changes occurred at DT-4 South and surrounding properties. These land 

development activities/changes included the placement of fill material and earth movement 

activities that may have altered the topography. In addition, historical drainage features were 

also identified. 

Specific consideration was given to the identification of the historical topographic surface at 

DT-4 South during the time of the MED/AEC operations. At the SLDS, this historical 

topographic surface typically consists of fill material overlying alluvial deposits referred to as the 
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"natural, in-situ soil horizon." The historical topographic surface is known to be present at 

approximately 420 feet mean sea level at other SLDS locations where sampling data have shown 

associated radiological contamination. Therefore, the historical information review included an 

evaluation of the horizon present during MED/AEC operations at DT-4 South and the potential 

for radiological contamination conditions similar to those identified at other SLDS locations to 

be present at DT-4 South. 

Radiological and geological data from the pre-design investigations at DT-4 South and 

surrounding vicinity properties, and subsurface information obtained during remediation 

activities at nearby vicinity properties were also utilized to develop insight as to the nature and 

extent of the soil units at DT-4 South. The potential for these soil units to contain radiological 

contamination was then determined. Historical information sources and documents included but 

are not limited to the following: 

• Sanborn Maps® (The Sanborn Map Company, 1909, 1950, 1989, 1990, 1992, 
1993, 1994, 1995) 

• Historical topographic maps (U. S. Geological Survey [USGS], 1933, 1935, 1937, 
1940, 1950, 1954, 1968, 1993) 

• Aerial photographs provided by the USACE, Geospatial Engineering Branch 
(USACE, 2001) 

• Historical analytical results from previous sampling at DT-4 South, DT-6, and DT-
7 

Additionally, a field reconnaissance was performed as part of the historical information review. 

Field reconnaissance activities consisted of a visual assessment and documentation of overall 

field conditions, features that may affect field operations (e.g., structures, utilities, or other 

obstructions that may prevent sample collection), and topographic characteristics such as 

evidence of drainage areas, disturbed ground, fill areas, etc. 

2.2 Walkover Surveys and Sampling 

Walkover surveys were performed in accordance with the Work Description to identify areas of 

elevated radiological activity within the uppermost layer of soil at DT-4 South. The gamma 

walkover surveys were conducted in accessible areas of DT-4 South utilizing a Ludlum Model 

2221 together with a Ludlum Model 44-10 (2x2 sodium iodide detector) and a global positioning 

system. 

• 
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• Areas of elevated radiological activity detected during these surveys were marked on the ground 

surface, and surface and/or subsurface soil samples were collected. These samples were 

collected at 6 inch intervals to a maximum depth of 4 feet below ground surface and submitted 

for laboratory analysis in accordance with the SAG (USACE, 2000) and Field Work Variance 

128. The walkover sample locations are shown on Figure 2-1 and results are discussed in 

Section 3.0. The walkover survey map is located in Appendix A. 

2.3 Soil Borings 

The pre-design investigation borings were drilled using a drill rig equipped with 4.25 inch or 

3.25 inch inside diameter hollow stem augers. Soil samples were collected using a 2 foot long by 

3 inch outside diameter (OD) steel split-spoon sampling device. The split spoon was driven in 

advance of the hollow stem auger using a 140 pound automatic drop hammer through a 30 inch 

drop height. After each 2 foot evaluation length was collected, the augers were advanced 2 feet 

to the bottom of the previous sample interval and the procedure repeated until boring completion. 

The soil cores were field screened for radiological activity using a Ludlum 2221 together with a 

Ludlum Model 44-10 (2x2 sodium iodide detector). During drilling activities, soil was screened 

for volatile organic compounds (VOCs) for health and safety purposes, using a photoionization 

detector. The field geologist identified and lithologically described the soils using ATM 

International (ASTM) (formerly American Society for Testing and Materials) Method D2488-93, 

Standard Practice for Description and Identification of Soils (Visual-Manual Procedure) 

(ASTM, 1993). The lithological information and the screening results were recorded on the soil 

boring log at the time of boring advancement. If applicable during logging, particular attention 

was paid to identifying the existence of remnant surface soil horizons, erosional zones, or other 

historical indicators. The presence of preferential pathways, if any, was also noted. The boring 

logs for the Phase I and Phase II drilling at DT-4 South are included in Appendix B. 

Soil samples collected from the appropriate 6 inch interval for analysis of SLDS radiological 

COCs were placed in 1-quart containers with tight-fitting lids. These samples were submitted to 

the St. Louis FUSRAP Radioanalytical Laboratory under chain-of-custody, in accordance with 

SAG procedures (USACE, 2000). 

Upon completion, each boring was backfilled in accordance with the SAG. Subsequent to 

backfilling the soil borings, each location was either civil surveyed or its distance measured from 

a known point (nearby surveyed feature). 
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• 
2.4 Test Pits 

Test pits were used to characterize the subsurface by direct observation as well as to collect 

subsurface samples. A backhoe was utilized to excavate the test pits to a depth of 4 to 6 feet 

below ground surface. Soil borings were then completed in each test pit to a depth of 6 to 8 feet 

below ground surface using a 6 inch long by 4 inch OD steel auger. Soil borings drilled using a 

hand auger were advanced at 6 inch increments with a pre-cleaned or decontaminated steel 

sample bucket. The sample bucket was carefully lowered to the bottom of the borehole to 

prevent scraping and dislodging of sidewall material from the borehole. The depth of 

penetration of the auger was closely monitored to ensure that the retrieved soil sample was 

representative of the appropriate sample interval. 

The soil excavated from the test pits was field screened for radiological activity and VOCs and 

lithologically logged using the same methods for soil borings as described in Section 2.3. Field 

screening of the excavated soil occurred as the excavated soil was stockpiled next to the test pit. 

• 
During test pit operations, the field geologist recorded descriptions of the encountered material 

on a test pit log. Samples were acquired for geological examination and/or radiological 

evaluation by hand-held sampling equipment. Field screening of the sidewalls for radiological 

activity was performed in each test pit to identify locations of elevated count rates indicative of 

radiologically contaminated soil. A sample was acquired by hand-held sampling equipment 

from one of the sidewalls within each 2 foot evaluation length by scraping soil from the sidewall 

at the location of the elevated count rate, or from the bottommost portion of the interval if the 

count rate was uniform. 

Samples collected from the test pits were placed in 1-quart containers with tight-fitting lids. 

Samples collected from the test pits for analysis of the SLDS radiological COCs were submitted 

to the St. Louis FUSRAP Radioanalytical Laboratory under chain-of-custody in accordance with 

SAG procedures (USACE, 2000). 

Test pits were backfilled at the end of each work day. Upon completion of the test pit excavation 

operations, the excavated test pit soil was returned to the test pit from which it originated. Soil 

from the lower portion of the test pit was returned to the test pit first and compacted using the 

excavator bucket. If placement and compaction of the backfilled excavated soil resulted in a 

surface below surrounding grade or final surface conditions, 1 inch minus gravel was added to 

the backfilled test pit to bring the surface up to grade. All test pits were resurfaced with asphalt. 

Test pit elevation and horizontal control surveys were performed for each test pit. • 
GSS PDIR REV 0.doc 
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2.5 Investigation-Derived Waste 
	 • 

Investigation-derived waste generated during the pre-design investigation activities included 

personal protective equipment, soil cores or cuttings, disposable sampling equipment, 

decontamination fluids, and plastic sheeting. As specified in the SAG (USACE, 2000), waste 

generated during field activities was drummed at the site for future disposal by the USACE. 

• 
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• 
3.0 Pre-Design Investigation Results 

Pre-design investigation results include the soil analytical results, geology, and hydrogeology 

information from DT-4 South. Analytical results for those soil samples that exhibited 

radiological contamination are summarized in Table 3-1. Radiological concentration data from 

the DT-4 South Phase I and Phase II pre-design investigation samples are presented in Table 3-2. 

3.1 Historical Information Findings 

As a result of the historical review, historical features were identified as pertinent to the DT-4 

South pre-design investigation. An in depth discussion of these features, and their association 

with the DT-4 South historical topographic surface believed to have been the exposed ground 

surface during the time of MED/AEC activities (see Section 2.1), is presented in the historical 

review report and the work scope. Only features that were pertinent to areas exhibiting 

contamination are discussed in the following paragraphs. 

3.1.1 Historical Features 

Surface drainage features were identified during the historical review because such features can 

serve as mechanisms for contaminant transport and deposition. Fill features and evidence of 

land disturbance were noted during the historical review (see Figure 3-1) because these features 

may be associated with direct placement and/or burial of contaminated material. 

Based on a review of available historical aerial photographs, historical features are noted below 

and on Figure 3-1: 

• The 1941 aerial photographs depict the subject property to be a vacant tract of land. 
However, the ground surface appears to be extensively disturbed. Several linear 
traces of disturbed ground are noted on the photograph and may be indicative of 
former roads or driveways. A dark shaded area in the northeast corner of the 
subject property suggests a pond or low-lying area with possible surface water 
drainage from the property to the north. A second dark shaded area located in the 
north central portion of the subject property is indicative of a pond or low-lying 
area possibly collecting surface water drainage from the property to the north. A 
third dark shaded area located in the eastern central part of the subject property is 
indicative of a pond or low-lying area. 

• The 1947 aerial photograph (USACE, 2001b) indicates that a flood occurred over a 
significant portion of DT-4 South. Buchanan Street to the north, and the rail lines 
to the east of the subject property appear to be submerged. 

• In the 1960 and 1962 aerial photographs (USACE, 2001b) a dark shaded area, 
suggesting a low-lying area or pond, is present in the northeast corner of the subject 
property. Shading from this area to the north suggests a possible drainage pathway 
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• from the north to the northeast corner of the subject property. Drainage from this 
area may extend to the south. 

3.1.2 Nearby SLDS Excavations/Radiological Contamination 

Radiological contamination was previously identified and remediated on DT-6 and DT-7, located 

adjacent to DT-4 South (see Figure 3-1). Information obtained from these properties is integral 

to the understanding and interpretation of the overall DT-4 South pre-design investigation results 

and evaluation, including the nature and extent of radiological contamination, because similar 

contaminant transport and deposition mechanisms (e.g., surface drainage, direct placement) may 

have resulted in the presence of radiological COCs at DT-4 South. 

Approximately 96,650 square feet (8,980 square meters) of surface area at DT-7 were affected 

by the remediation activities at that location. The DT-7 remedial activities resulted in excavation 

depths ranging from the surface to 6 feet below ground surface. In addition to DT-7, several 

areas of radiological contamination were identified on DT-6 at depths ranging from the surface 

to 4 feet below ground surface. Approximately 12,370 square feet (1,150 square meters) of 

surface area were affected by the DT-6 remediation activities. 

3.2 Pre-Design Investigation Analytical Results 

Eleven sample locations contained soil samples that exhibited radiological contamination. The 

highest SOR value (4.4) was identified in the sample collected from 0 to 0.5 feet below ground 

surface at sample location SDT0005. This sample had a Th-230 result of 20 picocuries(s) per 

gram (pCi/g) and U-238 result of 42 pCi/g. The deepest radiological contamination at DT-4 

South was identified at sample locations SLD82215 and SLD82228 in samples collected 

between 3.5 and 4.3 feet below ground surface. The remaining eight soil samples exhibiting 

radiological contamination were collected from within the range of 0 to 2.5 feet below ground 

surface. The soil analytical results from the 11 sample locations exhibiting radiological 

contamination are summarized in Table 3-1. Radiological data for soil samples collected from 

all sample locations are presented in Table 3-2. 

3.3 Geology and Hydrogeology 

The geological setting at the SLDS is characterized from surface to bedrock by a fill layer 

present over most of the site, and alluvial sediments located beneath the fill (USACE, 1998). 

The fill, discernable as multiple horizons at some locations, has a thickness of up to 20 feet in 

some areas and may contain concrete, brick, glass, coal cinders, slag material, and/or other 

miscellaneous material. Along the eastern boundary of the SLDS near the Mississippi River, fill 

as thick as 30 feet or more was placed on top of the original floodplain sediments as the SLDS 
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area was developed during the late 1800s and early 1900s. Fill thickness along the western 

boundary of the SLDS is generally 10 to 15 feet (USACE, 1998). The alluvial deposits 

underlying the fill consist of stratified clays, silts, sands, and gravels, and range in thickness from 

5 to 30 feet. 

Ground water at the SLDS has been identified within three hydrostratigraphic units (HU): HU-

A, HU-B, and HU-C. HU-A comprises the fill material and the upper portion of the underlying 

alluvial deposits. HU-B, also called the Mississippi Alluvial Aquifer, comprises the lower 

portions of the alluvial deposits and consists of sands and silty sands. HU-C is located within the 

limestone bedrock. Ground water in the St. Louis area is generally of poor quality and does not 

meet drinking water standards without treatment (USACE, 1998). 

The DT-4 South pre-design investigation was solely concentrated within the HU-A. A zone of 

perched ground water was encountered in test pit SLD82081 at approximately 6 feet below 

ground surface. Based on subsurface information obtained from soil borings and test pits at the 

DT-4 South property, the fill material present at the subject property is predominantly silty sand 

interbedded with silty clay and gravel, and contains small amounts of bricks, glass, cinders, and 

slag. In the northern area of DT-4 South near the unpaved portion of Buchanan Street, the 

subsurface consists primarily of brown to black gravelly sand. In the eastern portion of DT-4 

South, the subsurface consists mainly of brown to black silty sand interbedded with dark gray to 

brown silty clay. 

• 
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• 4.0 Evaluation of Pre-Design Investigation Results 

In this section, the analytical results for each area of radiological contamination identified during 

the DT-4 South pre-design investigation are evaluated in conjunction with the relevant 

geological and historical data. The horizontal and vertical extent of contamination is discussed 

and the presence of preferential pathways (if any) is noted. The results of the data quality 

assessment are also presented in this section. 

4.1 Radiological Contamination Areas 

For discussion purposes within this report, and to facilitate the development of a remedial design, 

the sample locations exhibiting radiological contamination were grouped into two general areas 

on DT-4 South. These areas are located along the northern and eastern boundaries of the DT-4 

South property. The locations of these areas and their associated depths of radiological 

contamination are identified on Figure 4-1. No preferential pathways were identified during the 

pre-design investigation activities. 

4.1.1 Northern Area 

The northern area is located along the northern edge of DT-4 South (see Figure 4-1). This area is 

approximately 3,182 square feet (295 square meters) with a depth of 0.5 feet below ground 

surface. Radiological contamination was detected in the Northern Area at sample locations 

SDT0005, SDT0006, SDT0009, SDT0012, and SDT0047, from 0 to 0.5 feet below ground 

surface (see Figure 4-1). The primary COC contributing to the radiological contamination in this 

area is Th-230. The extent of contamination in the Northern Area has been vertically and 

horizontally delineated by sample data within the DT-4 South property boundaries to the south, 

east, and west. To the north, contamination appears to extend along the northern border of the 

property into the unpaved portion of the Buchanan Street alignment and may be associated with 

contamination found at DT-6 and DT-7. 

4.1.2 Eastern Area 

The eastern area is located on the eastern edge of DT-4 South (see Figure 4-1). The Eastern Area 

is approximately 1,761 square feet (164 square meters) with a maximum depth of 4.3 feet below 

ground surface. Radiological contamination was detected in the Eastern Area at sample 

locations SDT0017 from 0 to 2.0 feet below ground surface, SDT0025 from 0 to 1.0 feet below 

ground surface, SDT0033 from 0.5 to 2.5 feet below ground surface, SLD82215 from 3.5 to 4.0 

bgs, and 5LD82228 from 3.8 to 4.3 feet below ground surface (see Figure 4-1). The primary 

COC contributing to the radiological contamination in the Eastern Area is Th-230. The extent of 

contamination in the Eastern Area has been vertically and horizontally delineated by sample data 
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within the DT-4 South property boundaries to the north and south, however, contamination has 

not been horizontally delineated to the east of DT-4 South on DT-12, and to the west of 

SLD82228. Soil boring SLD06677 extends only to 2.5 feet below ground surface and did not 

penetrate to the same depth as the contamination present at SLD82215, SLD82228, and 

SDT0033. Therefore, the potential exists for contamination to be present to the west. 

4.2 Data Quality Assessment 

Data quality objectives (DQ0s) were established for the DT-4 South pre-design investigation in 

accordance with U. S. Environmental Protection Agency guidance (U.S. Nuclear Regulatory 

Commission et al., 2000), and provided qualitative and quantitative statements that clarified the 

analytical project objectives based on the end uses of the data being collected (see the Work 

Description, Appendix A.5 [IT, 2001a] and the SAG [USACE, 2000]). The results of the data 

quality assessment indicate that each of the DQ0s for the DT-4 South pre-design investigation 

was met. A summary of these results is presented in Table 4-1. 
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• 5.0 Summary and Conclusions 

The DT-4 South pre-design investigation activities were designed to identify the extent of 

radiological contamination and assess geological and historical deposits that may contain 

radiological contamination. The following provides a summary of the pre-design investigation at 

DT-4 South. The pre-design investigation activities at DT-4 South were conducted in February 

2001 (Phase I) and March through June 2004 (Phase II). 

Eleven sample locations contained soil samples that exhibited radiological contamination. The 

highest SOR value (4.4) was identified in the sample collected from 0 to 0.5 feet below ground 

surface at sample location SDT0005, with a Th-230 result of 20 pCi/g. The deepest radiological 

contamination at DT-4 South was identified at sample locations 5LD82215 and SLD82228 in 

samples collected at a depth between 3.5 and 4.3 feet below ground surface. The remaining soil 

samples exhibiting radiological contamination were collected from within the interval of 0 to 2.5 

feet below ground surface. 

Two areas of radiological contamination, the Northern Area and the Eastern Area, have been 

designated at DT-4 South. The locations of these areas and their associated depths of 

radiological contamination are identified on Figure 4-1. These areas are located along the 

northern and eastern boundaries of DT-4 South. The total surface area of radiological 

contamination (as shown on Figure 4-1) at DT-4 South is approximately 4,943 square feet (459 

square meters). The depths of radiological contamination range from 0.5 feet (Northern Area) to 

up to 4.3 feet (Eastern Area) below ground surface. The primary COC contributing to the 

radiological contamination at DT-4 South is Th-230. The northeast corner of DT-4 South in the 

Eastern Area may be shown to meet the remediation criteria after an evaluation using the process 

for elevated measurement comparison (EMC), described in the MARSSIM (U.S. Nuclear 

Regulatory Commission„ et al., 2000). The results of the EMC evaluation of these areas will be 

presented in the Remediation Activity Work Description for DT-4. 
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Table 3-1 

Gunther Salt South Vicinity Property (DT-4 South) 
Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 1 of 6 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0005 SDT0005IN 03/30/04 0 0.5 Radium-226 11.77 0.29 0.10 4.37 

Radium-228 1.11 0.11 0.10 

Thorium-230 19.54 4.92 0.26 

Thorium-232 1.34 0.77 0.26 

Uranium-238 41.62 1.80 0.85 

SDT0040IN 04/14/04 0.5 1.0 Radium-226 4.33 0.12 0.06 0.28 
Radium-228 0.79 0.06 0.07 

Thorium-230 3.94 1.17 0.16 

Thorium-232 0.98 0.51 0.16 

Uranium-238 8.78 0.52 0.38 

SDT0043IN 04/14/04 1.5 2.0 Radium-226 6.79 0.19 0.09 0.35 
Radium-228 1.26 0.10 0.09 

Thorium-230 5.17 1.33 0.14 

Thorium-232 0.99 0.48 0.14 

Uranium-238 4.57 0.46 0.41 _ 
SDT0006 SDT0006IN  03/30/04 0 05 Radium 226 8.85 U.18 0.07 1.11 

Radium-228 1.17 0.08 0.08 

Thorium-230 6.28 1.59 0.28 

Thorium-232 1.56 0.64 0.15 

Uranium-238 8.67 0.54 0.50 

SDT0041IN 04/14/04 0.5 1.0 Radium-226 4.93 0.14 0.07 0.33 
Radium-228 0.96 0.06 0.07 

Thorium-230 4.93 1.38 0.30 

Thorium-232 0.89 0.49 0.30 

Uranium-238 7.78 0.46 0.36 

SDT0044IN 04/14/04 1 1.5 Radium-226 6.57 0.18 0.08 0.37 

Radium-228 1.20 0.09 0.08 

Thorium-230 5.89 1.48 0.15 

Thorium-232 1.28 0.56 0.14 

Uranium-238 6.11 0.44 0.38 

SDT0009 SDT0009IN 03/30/04 0 0.5 Radium-226 6.63 0.19 0.09 1.30 

Radium-228 1.24 0.10 0.08 

Thorium-230 7.53 2.03 0.52 

Thorium-232 1.57 0.73 0.19 

Uranium-238 5.73 0.47 0.43 

SDT0012 SDT0012IN 03/30/04 0 0.5 Radium-226 6.84 0.17 0.07 1.03 

Radium-228 1.07 0.08 0.08 

Thorium-230 5.90 1.54 0.29 

Thorium-232 1.76 0.71 0.29 

Uranium-238 5.50 0.42 0.38 

SDT0017 SDT0017IN 03/31/04 0 0.5 Radium-226 2.66 0.13 0.09 2.56 

Radium-228 0.70 0.09 0.09 

Thorium-230 14.53 3.32 0.19 

Thorium-232 0.91 0.53 0.19 

Uranium-238 3.42 0.49 0.53 

SDT0018IN 03/31/04 0.5 1.0 Radium-226 3.43 0.11 0.06 1.21 

Radium-228 0.72 _0.07 0.06 

1 horium-230 18.94 7.16 6.54 

Thorium-232 0.72 0.07 0.06 

Uranium-238 5.15 0.40 0.39 



Table 3-1 

Gunther Salt South Vicinity Property (DT-4 South) 
Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 2 of 6 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgs1 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SDT0017 SDT0019IN 03/31/04 1 1.5 Radium-226 7.45 0.20 0.08 2.34 
Radium-228 1.17 0.08 0.08 
Thorium-230 34.02 9.40 9.62 
Thorium-232 1.17 0.08 0.08 
Uranium-238 10.82 0.67 0.61 

SDT0020IN 03/31/04 1.5 2.0 Radium-226 5.94 0.16 0.07 1.66 
Radium-228 1.01 0.08 0.07 

Thorium-230 22.31 6.73 9.20 

Thorium-232 1.01 0.08 0.07 

Uranium-238 16.44 0.85 0.57 

SDT0021IN 03/31/04 2 2.5 Radium-226 2.91 0.09 0.05 0.51 
Radium-228 0.92 0.06 0.06 
Thorium-230 8.53 4.91 5.91 
Thorium-232 0.92 0.06 0.06 
Uranium-238 5.21 0.37 0.33 

SDT0022 SDT0022IN  04/01/04 0 0.5 Radium-226 3.71 0.14 0.08 1.59 
Radium-228 0.77 0.10 0.09 
Thorium-230 9.56 2.10 0.14 

Thorium-232 0.71 0.41 0.31 
Uranium-238 4.70 0.58 0.55 

SDT0023IN 04/01/04 0.5 1.0 Radium-226 2.89 0.09 0.06 0.62 
Radium-228 0.85 0.06 0.06 

Thorium-230 10.38 5.14 6.07 
Thorium-232 0.85 0.06 0.06 

Uranium-238 4.55 0.32 0.33 
SDT0024IN 04/01/04 1 1.5 Radium-226 2.81 0.09 0.05 0.54 

Radium-228 0.79 0.06 0.06 

Thorium-230 9.41 5.26 5.52 

Thorium-232 0.79 0.06 0.06 
Uranium-238 3.41 0.30 0.30 

SDT0025 SDT0025IN 04/01/04 0 0.5 Radium-226 4.18 0.14 0.09 4.26 
Radium-228 0.65 0.07 0.08 
Thorium-230 23.02 4.71 0.32 

Thorium-232 0.89 0.51 0.32 
Uranium-238 3.54 0.45 0.53 

SDT0026IN 04/01/04 0.5 1.0 Radium-226 6.11 0.17 0.08 2.82 
Radium-228 0.97 0.08 0.08 

Thorium-230 42.31 8.81 8.67 

Thorium-232 0.97 0.08 0.08 

Uranium-238 7.99 0.54 0.47 

SDT0027IN 04/01/04 1 1.5 Radium-226 5.50 0.16 0.07 0.85 
Radium-228 1.09 0.08 0.07 
Thorium-230 11.99 7.79 8.17 
Thorium-232 1.09 0.08 0.07 
Uranium-238 10.10 0.60 0.50 

SDT0028IN 04/01/04 1.5 2.0 Radium-226 6.52 0.17 0.08 0.59 
Radium-228 1.17 0.08 0.07 
Thorium-230 6.85 7.13 8.65 
Thorium-232 1.17 0.08 0.07 
Uranium-238 13.93 0.73 0.51 
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Table 3-1 

Gunther Salt South Vicinity Property (DT-4 South) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 3 of 6 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft i  bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0033 SDT0033IN 04/01/04 0 0.5 Radium-226 2.66 0.12 0.09 0.60 

Radium-228 0.75 0.09 0.09 

Thorium-230 4.81 1.32 0.16 

Thorium-232 0.44 0.33 0.29 

Uranium-238 2.58 0.41 0.47 

SDT0034IN 04/01/04 0.5 1.0 Radium-226 3.13 0.10 0.05 2.11 
Radium-228 0.75 0.06 0.06 

Thorium-230 32.93 6.91 6.12 

Thorium-232 0.75 0.06 0.06 

Uranium-238 3.46 0.29 0.34 

SDT0035IN 04/01/04 1 1.5 Radium-226 3.48 0.10 0.05 2.52 
Radium-228 0.72 0.06 0.05 

Thorium-230 38.81 7.00 6.20 

Thorium-232 0.72 0.06 0.05 

Uranium-238 4.55 0.35 0.34 

SDT0166IN 00/15/04 1.5 2.0 Radium-226 9.20 0.27 0.14 1.58 
Radium-228 0.87 0.12 0.16 

Thorium-230 24.70 5.02 0.17 

Thorium-232 1.48 0.66 0.17 

Uranium-238 3.21 0.62 0.79 

SDT0167IN 06/15/04 2 2.5 Radium-226 5.00 0.17 0.11 1.02 
Radium-228 0.84 0.10 0.10 

Thorium-230 15.96 3.13 0.13 

Thorium-232 1.01 0.47 0.24 

Uranium-238 5.49 0.56 0.59 

SDT0168IN 06/15/04 2.5 3.0 Radium-226 5.38 0.18 0.11 0.52 

Radium-228 0.86 0.11 0.14 

Thorium-230 7.97 1.97 0.16 

Thorium-232 0.95 0.50 0.16 

Uranium-238 7.28 0.70 0.72 

SDT0169IN 06/15/04 3 3.5 Radium-226 3.37 0.13 0.09 0.19 

Radium-228 0.76 0.10 0.11 

Thorlum-230 3.93 1.24 0.39 

Thorium-232 1.20 0.61 0.39 

Uranium-238 3.73 0.46 0.57 

SDT0170IN 06/15/04 3.5 4.0 Radium-226 4.35 0.15 0.09 0.30 

Radium-228 0.89 0.10 0.10 

Thorium-230 5.89 1.55 0.34 

Thorium-232 0.83 0.47 0.34 

Uranium-238 3.47 0.56 0.53 

SDT0047 SDT0047IN 04/15/04 0 0.5 Radium-226 6.00 0.16 0.07 1.12 

Radium-228 0.97 0.07 0.07 

Tim ium-230 7.2u 1.66 0.14 

Thorium-232 1.09 0.50 0.25 

Uranium-238 4.82 0.39 0.38 

SDT0060IN 04/15/04 0.5 1.0 Radium-226 7.07 0.18 0.07 0.52 

Radium-228 1.47 0,08 0.08 

Thorium-230 6.16 1.65 0.17 

Thorium-232 2.18 0.84 0.32 

Uranium-238 9.74 0.58 0.47 



Table 3-1 

Gunther Salt South Vicinity Property (DT-4 South) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 4 of 6 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SDT0047 SDT0061IN 04/15/04 1 1.5 Radium-226 3.59 0.11 0.07 0.31 
Radium-228 1.61 0.09 0.07 

Thorium-230 3.63 1.15 0.17 
Thorium-232 2.75 0.96 0.17 

Uranium-238 5.61 0.48 0.38 
SLD82215 SLD82215  06/14/04 0.5 1.0 0.5 Radium-226 2.32 0.08 0.05 0.04 

Radium-228 0.59 0.05 0.05 
Thorium-230 2.45 0.83 0.14 

Thorium-232 0.78 0.42 0.14 

Uranium-238 1.97 0.21 0.24 

SLD82216 06/14/04 1 1.5 Radium-226 4.06 0.13 0.08 0.22 
Radium-228 1.00 0.08 0.08 
Thorium-230 4.42 1.25 0.33 
Thorium-232 1.07 0.53 0.33 
Uranium-238 4.12 0.36 0.38 

SLD82217 06/14/04 1.5 2.0 Radium-226 2.38 0.15 0.14 0.02 
Radium-228 0.82 0.14 0.16 

Thorium-230 2.30 0.84 0.35 

Thorium-232 0.90 0.49 0.35 

Uranium-238 1.14 0.55 0.67 

SLD82218 06/14/04 2 2.5 Radium-226 3.07 0.20 0.18 0.07 
Hadium-228 0.6t3 0.17 0.19 
Thorium-230 2.67 0.91 0.15 
Thorium-232 1.02 0.51 0.15 
Uranium-238 2.55 0.68 0.70 

SLD82219 06/14/04 2.5 3.0 Radium-226 1.96 0.08 0.05 0.03 
Radium-228 0.43 0.05 0.05 
Thorium-230 2.33 0.77 0.13 

Thorium-232 0.63 0.36 0.13 

Uranium-238 1.48 0.21 0.21 

SLD82220 06/14/04 3 3.5 Radium-226 1.77 0.07 0.05 0.02 
Radium-228 0.40 0.05 0.05 
Thorium-230 2.19 0.78 0.14 

Thorium-232 0.63 0.39 0.27 

Uranium-238 1.45 0.20 0.21 

SLD82225 06/14/04 3.5 4.0 Radium-226 4.18 0.13 0.07 1.97 
Radium-228 0.59 0.07 0.08 

Thorium-230 31.18 5.86 0.14 
Thorium-232 0.63 0.38 0.14 
Uranium-238 2.31 0.32 0.37 

SLD82226 06/14/04 4 4.5 Radium-226 5.08 0.25 0.21 0.30 
Radium-228 1.03 0.23 0.21 

Thorium-230 4.49 1.29 0.16 
Thorium-232 1.04 0.52 0.16 
Uranium-238 7.65 0.92 0.91 

5LD82227 06/14/04 5.1 5.6 Radium-226 3.34 0.23 0.21 0.34 
Radii im-228 0.96 0.19 0.20 

Thorium-230 6.68 1.58 0.13 
Thorium-232 1.12 0.50 0.13 
Uranium-238 2.69 0.75 0.66 • 
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Table 3-1 

Gunther Salt South Vicinity Property (DT-4 South) 

Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 5 of 6 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SL082228 SLD82228 06/14/04 0.5 1.0 0.4 Radium-226 1.40 0.06 0.05 0.00 

Radium-228 0.36 0.05 0.05 

Thorium-230 1.15 0.53 0.27 

Thorium-232 0.52 0.35 0.27 

Uranium-238 1.10 0.19 0.21 

SLD82229 06/14/04 1 1.5 Radium-226 3.41 0.13 0.08 0.13 
Radium-228 0.90 0.09 0.08 

Thorium-230 3.35 0.99 0.14 

Thorium-232 0.57 0.36 0.30 

Uranium-238 3.26 0.37 0.42 

SLD82230 06/14/04 1.5 2.0 Radium-226 3.02 0.12 0.08 0.04 
Radium-228 1.04 0.09 0.08 

Thorium-230 1.97 0.77 0.35 

Thorium-232 1.04 0.53 0.30 

Uranium-238 2.58 0.32 0.36 

51_082205 00/14/04 2 2.5 Radium-226 2.42 0.09 0.06 0.03 
Radium-228 0.66 0.06 0.06 

Thorium-230 2.16 0.80 0.34 

Thorium-232 0.66 0.41 0.28 

Uranium-238 2.38 0.25 0.24 

SLD82206 06/14/04 2.5 3.0 Radium-226 1.27 0.06 0.04 0.00 
Radium-228 0.28 0.04 0.04 

Thorium-230 1.61 0.60 0.12 

Thorium-232 0.41 0.28 0.12 

Uranium-238 1.18 0.16 0.17 

SLD82207 06/14/04 3 3.5 Radium-226 2.74 0.18 0.19 0.04 

Radium-228 0.80 0.16 0.16 

Thorium-230 2.21 0.79 0.15 

Thorium-232 0.86 0.46 0.15 

Uranium-238 2.53 0.62 0.69 

SLD82208 06/14/04 3.8 4.3 Radium-226 6.90 0.19 0.08 3.23 

Radium-228 0.87 0.08 0.09 

Thorium-230 48.90 8.84 0.14 

Thorium-232 1.20 0.54 0.14 

Uranium-238 5.87 0.47 0.56 

SLD82209 06/14/04 5.9 6.4 Radium-226 5.88 0.29 0.24 0.32 

Radium-228 1.18 0.23 0.24 

Thorium-230 5.49 1.42 0.14 

Thorium-232 1.40 0.59 0.26 

Uranium-238 4.69 0.85 0.92 

• 



Table 3-1 

Gunther Salt South Vicinity Property (DT-4 South) 
Summary of Radionuclide Contaminants of Concern 
Analytical Results with Radiological Contamination 

Page 6 of 6 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

ft-feet  
bgs - below ground surface 
Analytical data includes background values (i.e., concentrations reflect gross radionuclide values) 

pCi/g - Picocuries per gram 
Prior to calculating the SOR, background values for each radionuclide were subtracted from their respective gross 
radionuclide values 

Background Values: Radium-226 = 2.78 pCi/g 
Radium-228 = 0.95 pCi/g 
Thorium-230 = 1.94 pCi/g 
Thorium-232 = 1.09 pCi/g 
Uranium-238 = 1.44 pCi/g 

Standard counting error at two standard deviations 

Data presented in this Table were used solely for the purpose of delineating, vertically and horizontally, radiological 
COCs within the surface and subsurface soils. 

2 

3 

4 

5 

6 

• 

• 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 

Page 1 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) °  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0001 SDT00011N 03/30/04 0 0.5 Actinium-227 0.36 0.09 0.15 0.61 

Americium-241 0.03 0.04 0.07 

Cesium-137 0.22 0.03 0.02 

Potassium-40 9.75 0.70 0.21 

Protactinium-231 0.30 0.50 0.77 

Radium-226 3.75 0.11 0.06 

Radium-228 0.89 0.07 0.06 

Thorium-228 1.51 0.66 0.35 

Thorium-230 4.74 1.33 0.29 

Thorium-232 1.06 0.53 0.16 

Uranium-235 0.38 0.23 0.39 

Uranium-238 3.75 0.33 0.32 

SDT0002 SDT0002IN  03/30/04 0 0.5 Actinium-227 0.24 0.17 0.18 0.50 
Americium-241 0.01 0.04 0.06 

Cesium-137 0.13 0.02 0.02 

Hetassium-40 9.02 0.67 0.20 

Protactinium-231 0.57 0.47 0.75 

Radium-226 3.54 0.11 0.06 

Radium-228 0.81 0.07 0.06 

Thorium-228 1.03 0.57 0.18 

Thorium-230 4.30 1.34 0.19 

Thorium-232 0.94 0.54 0.34 

Uranium-235 0.32 0.30 0.37 

Uranium-238 2.95 0.32 0.36 

SDT0003 SDT0003IN 03/30/04 0 0.5 Actinium-227 0.20 0.25 0.25 0.65 
Americium-241 0.06 0.07 0.10 

Cesium-137 0.11 0.04 0.04 

Potassium-40 10.90 0.98 0.29 

Protactinium-231 0.36 0.71 1.09 

Radium-226 4.28 0.15 0.09 

Radium-228 0.88 0.10 0.09 

Thorium-228 1.02 0.53 0.41 

Tliurium-230 4.87 1.33 0.28 

Thorium-232 1.04 0.52 0.33 

Uranium-235 0.09 0.33 0.54 

Uranium-238 4.42 0.54 0.45 

SDT0004 SDT0004IN 03/30/04 0 0.5 Actinium-227 0.46 0.13 0.17 0.83 

Americium-241 0.05 0.05 0.08 

Cesium-137 0.03 0.02 0.03 

Potassium-40 12.27 0.83 0.26 

Protactinium-231 0.79 0.77 0.93 

Radium-226 6.18 0.17 0.07 

Rodium-220 1.19 0.08 U.U/ 

Thorium-228 1.83 0.70 0.15 

Thorium-230 4.82 1.30 0.27 

Thorium-232 0.55 0.36 0.15 

Uranium-235 0.39 0.40 0.48 

Uranium-238 6.44 0.43 0.41 • 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 

Page 2 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0004 SDT0039IN 04/14/04 0.5 1.0 Actinium-227 0.21 0.19 0.19 0.14 
Americium-241 0.02 0.04 0.06 

Cesium-137 -0.01 0.02 0.03 
Potassium-40 10.17 0.83 0.30 
Protactinium-231 0.30 0.57 0.85 

Radium-226 4.07 0.12 0.08 

Radium-228 1.00 0.08 0.08 

Thorium-228 0.94 0.48 0.35 
Thorium-230 3.10 0.95 0.35 
Thorium-232 0.76 0.42 0.26 
Uranium-235 0.45 0.22 0.37 

Uranium-238 3.90 0.31 0.33 

SDT0042IN 04/14/04 1 1.5 Actinium-227 0.20 0.23 0.21 0.39 
Americium-241 0.07 0.05 0.08 
Cesium-137 0.08 0.02 0.03 
Potassium-40 12.76 0.89 0.27 

Protactinium-231 0.56 0.57 0.97 
Radium-226 5.76 0.15 0.08 
Radium-228 1.14 0.08 0.08 
Thorium-228 1.47 0.61 0.14 

Thorium-230 5.34 1.37 0.14 

Thorium-232 1.10 0.51 0.14 

Uranium-235 0.74 0.27 0.45 

Uranium-238 8.76 0.56 0.42 
SDT0005 SDT0005IN 03/30/04 0 0.5 Actinium-227 1.19 0.17 0.28 4.37 

Americium-241 0.07 0.10 0.15 
Cesium-137 0.36 0.04 0.04 
Potassium-40 10.82 0.92 0.39 

Protactinium-231 0.88 0.89 1.37 
Radium-226 11.77 0.29 0.10 
Radium-228 1.11 0.11 0.10 
Thorium-228 1.40 0.81 0.56 
Thorium-230 19.54 4.92 0.26 

Thorium-232 1.34 0.77 0.26 

Uranium-235 2.66 0.47 0.71 

Uranium-238 41.62 1.80 0.85 

SDT0040IN 04/14/04 0.5 1.0 Actinium-227 0.33 0.21 0.18 0.28 
Americium-241 0.03 0.05 0.07 
Cesium-137 0.05 0.02 0.02 
Potassium-40 10.50 0.76 0.23 
Protactinium-231 0.24 0.52 0.77 

Radium-226 4.33 0.12 0.06 
Radium-228 0.79 0.06 0.07 
Thorium-228 1.82 0.73 0.39 
Thorium-230 3.94 1.17 0.16 

Thorium-232 0.98 0.51 0.16 

Uranium-235 0.67 0.23 0.37 
Uranium-238 8.78 0.52 0.38 • 



• 

Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 

Pre-Design Investigation Radiological Data Results 

Page 3 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SDT0005 S0T0043IN 04/14/04 1.5 2.0 Actinium-227 0.22 0.20 0.24 0.35 

Americium-241 0.04 0.05 0.08 

Cesium-137 0.01 0.02 0.03 

Potassium-40 13.20 0.95 0.35 

Protactinium-231 0.66 0.70 1.06 

Radium-226 6.79 0.19 0.09 

Radium-228 1.26 0.10 0.09 

Thorium-228 1.09 0.51 0.26 

Thorium-230 5.17 1.33 0.14 

Thorium-232 0.99 0.48 0.14 

Uranium-235 0.51 0.41 0.53 

Uranium-238 4.57 0.46 0.41 

SDT0006 SDT0006IN 03/30/04 0 0.5 Actinium-227 0.47 0.14 0.19 1.11 
Americium-241 0.03 0.06 0.09 

Cesium-137 0.19 0.03 0.03 

Potassium-40 11.66 0.84 
- 

0.27 

Protactinium-231 0.20 0.64 0.98 

Radium-226 6.85 0.18 0.07 

Radium-228 1.17 0.08 0.08 

Thorium-228 1.63 0.68 0.40 

Thorium-230 6.28 1.59 0.28 

Thorium-232 1.56 0.64 0.15 

Uranium-235 0.61 0.26 0.48 

Uranium-238 8.67 0.54 0.50 

SDT0041IN 04/14/04 0.5 1.0 Actinium-227 -0.03 0.18 0.18 0.33 
Americium-241 0.01 0.05 0.07 

Cesium-137 0.06 0.02 0.03 

Potassium-40 11.42 0.77 0.25 

Protactinium-231 0.03 0.58 0.84 

Radium-226 4.93 0.14 0.07 

Radium-228 0.96 0.06 0.07 

Thorium-228 1.08 0.56 0.48 

Thorium-230 4.93 1.38 0.30 

Thorium-232 0.89 0.49 0.30 

Uranium-235 0.38 0.24 0.39 

Uranium-238 7.78 0.46 0.36 

SDT0044IN 04/14/04 1 1.5 Actinium-227 0.39 0.11 0.18 0.37 

Americium-241 0.06 0.05 0.07 

Cesium-137 0.03 0.02 0.03 

Potassium-40 10.52 0.83 0.31 

Protactinium-231 0.55 0.64 0.97 

Radium-226 6.57 0.18 0.08 

Radium-228 1.20 0.09 0.08 

Thorium-228 1.72 0.68 0.39 

Thorium-230 5.89 1.48 0.15 

Thorium-232 1.28 0.56 0.14 

Uranium-235 0.46 0.24 0.47 

Uranium-238 6.11 0.44 0.38 • 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 

Pre-Design Investigation Radiological Data Results 

Page 4 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SDT0007 SDT0007IN 03/30/04 0 0.5 Actinium-227 0.16 0.26 0.24 0.96 
Americium-241 0.04 0.06 0.09 
Cesium-137 0.28 0.03 0.03 
Potassium-40 10.99 0.83 0.26 

Protactinium-231 0.39 0.66 1.01 

Radium-226 5.69 0.17 0.08 
Radium-228 0.99 0.09 0.08 

Thorium-228 1.19 0.62 0.40 

Thorium-230 6.34 1.74 0.18 

Thorium-232 1.14 0.59 0.18 

Uranium-235 0.24 0.30 0.51 

Uranium-238 4.70 0.41 0.44 
SDT0008 SDT0008IN  03/30/04 0.5 1.0 Actinium-227 0.55 0.13 0.20 0.53 

Americium-241 0.09 0.06 0.09 
Cesium-137 0.04 0.02 0.03 
Potassium-40 13.24 0.89 0.28 

Protactinium-231 0.57 0.66 1.02 

Radium-226 8.53 0.21 0.08 

Radium-228 1.11 0.08 0.09 

Thorium-228 1.11 0.08 0.09 
Thorium-230 0.57 7.10 8.81 
Thorium-232 1.11 0.08 0.09 
Uranium-235 0.50 0.29 0.51 
Uranium-238 8.30 0.49 0.48 

SDT0009 SDT0009IN 03/30/04 0 0.5 Actinium-227 0.25 0.24 0.24 1.30 
Americium-241 0.03 0.06 0.09 

Cesium-137 0.10 0.03 0.03 
Potassium-40 11.18 0.85 0.31 

Protactinium-231 0.48 0.68 1.05 
Radium-226 6.63 0.19 0.09 

Radium-228 1.24 0.10 0.08 

Thorium-228 2.13 0.89 0.42 

Thorium-230 7.53 2.03 0.52 

Thorium-232 1.57 0.73 0.19 
Uranium-235 0.29 0.31 0.52 
Uranium-238 5.73 0.47 0.43 

SDT0010 SDT0010IN 03/30/04 0 0.5 Actinium-227 0.10 0.21 0.20 0.67 
Americium-241 0.05 0.05 0.07 

Cesium-137 0.11 0.02 0.02 

Potassium-40 10.73 0.73 0.22 

Protactinium-231 0.53 0.54 0.84 

Radium-226 5.67 0.15 0.06 
Radium-228 0.97 0.06 0.06 
Thorium-228 1.65 0.67 0.15 
Thorium-230 4.40 1.24 0.15 

Thorium-232 1.28 0.58 0.28 
Uranium-235 0.06 0.25 0.42 

Uranium-238 4.24 0.35 0.34 • 



• 

Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 

Pre-Design Investigation Radiological Data Results 

Page 5 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0010 SDT0011IN 03/30/04 0.5 1.0 Actinium-227 0.24 0.26 0.23 0.42 

Americium-241 0.06 0.06 0.09 

Cesium-137 0.04 0.03 0.03 

Potassium-40 11.99 0.89 0.31 

Protactinium-231 0.32 0.66 1.00 

Radium-226 6.62 0.18 0.08 

Radium-228 1.21 0.08 0.08 

Thorium-228 1.21 0.08 0.08 

Thorium-230 6.66 6.88 8.39 

Thorium-232 1.21 0.08 0.08 

Uranium-235 0.37 0.25 0.44 

Uranium-238 6.08 0.49 0.44 

SDT0012 SDT0012IN  03/30/04 0 0.5 Actinium-227 0.37 0.10 0.17 1.03 
Americium-241 0.04 0.05 0.08 

Cesium-137 0.14 0.02 0.03 

Potassium-40 11.23 0.77 0.23 

Protactinium-231 -0.01 0.57 0.86 

Radium-226 6.84 0.17 0.07 

Radium-228 1.07 0.08 0.08 

Thorium-228 1.33 0.60 0.16 

Thorium-230 5.90 1.54 0.29 

Thorium-232 1.76 0.71 0.29 

Uranium-235 0.17 0.28 0.46 

Uranium-238 5.50 0.42 0.38 

SDT0013 SDT0013IN 03/30/04 0 0.5 Actinium-227 0.16 0.14 0.13 0.23 
Americium-241 0.00 0.04 0.05 

Cesium-137 0.05 0.02 0.02 

Potassium-40 6.49 0.47 0.16 

Protactinium-231 0.24 0.37 0.57 

Radium-226 3.37 0.09 0.04 

Radium-228 0.49 0.05 0.05 

Thorium-228 0.69 0.39 0.25 

Thorium-230 2.97 0.91 0.25 

Thorium-232 1.04 0.48 0.13 

Uranium-235 0.30 0.17 0.28 

Uranium-238 2.80 0.25 0.25 

SDT0014 SDT0014IN 03/30/04 0 0.5 Actinium-227 0.11 0.15 0.14 0.77 

Americium-241 0.03 0.04 0.05 

Cesium-137 0.09 0.02 0.01 

Potassium-40 7.04 0.52 0.14 

Protactinium-231 0.28 0.36 0.56 

Radium-226 2.68 0.08 0.04 

Radium-228 0.56 0.05 0.05 

Thorium-228 0.97 0.52 0.30 

Thorium-230 5.54 1.51 0.16 

Thorium-232 0.73 0.44 0.16 

Uranium-235 0.19 0.18 0.30 

Uranium-238 4.15 0.31 0.29 • 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 

Pre-Design Investigation Radiological Data Results 

Page 6 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0015 SDT0015IN 03/30/04 0 0.5 Actinium-227 0.02 0.14 0.13 0.38 
Americium-241 0.04 0.03 0.05 

Cesium-137 0.06 0.02 0.02 
Potassium-40 5.07 0.40 0.14 

Protactinium-231 0.31 0.36 0.57 

Radium-226 3.08 0.09 0.05 

Radium-228 0.50 0.05 0.04 

Thorium-228 0.88 0.46 0.26 
Thorium-230 3.75 1.08 0.26 
Thorium-232 0.52 0.34 0.14 
Uranium-235 0.24 0.21 0.29 

Uranium-238 2.60 0.27 0.23 
SDT0016 SDT0016IN  03/30/04 0 0.5 Actinium-227 0.01 0.11 0.10 0.09 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.05 0.01 0.01 

Potassium-40 4.12 0.33 0.11 

Protactinium-231 0.08 0.28 0.42 
Radium-226 1.80 0.06 0.03 
Radium-228 0.35 0.03 0.03 

Thorium-228 0.90 0.48 0.29 

Thorium-230 2.38 0.84 0.29 

Thorium-232 0.51 0.35 0.15 

Uranium-235 0.02 0.13 0.21 

Uranium-238 1.79 0.19 0.19 
SDT0017 SDT0017IN 03/31/04 0 0.5 Actinium-227 0.47 0.13 0.21 2.56 

Americium-241 0.07 0.10 0.16 
Cesium-137 0.36 0.05 0.03 
Potassium-40 7.25 0.81 0.28 

Protactinium-231 0.21 0.72 1.08 
Radium-226 2.66 0.13 0.09 
Radium-228 0.70 0.09 0.09 
Thorium-228 1.38 0.68 0.42 

Thorium-230 14.53 3.32 0.19 

Thorium-232 0.91 0.53 0.19 

Uranium-235 0.12 0.36 0.53 

Uranium-238 3.42 0.49 0.53 

SDT0018IN 03/31/04 0.5 1.0 Actinium-227 0.36 0.09 0.16 1.21 
Americium-241 0.04 0.05 0.07 
Cesium-137 0.72 0.05 0.02 
Potassium-40 9.27 0.71 0.18 
Protactinium-231 -0.24 0.56 0.81 

Radium-226 3.43 0.11 0.06 

Radium-228 0.72 0.07 0.06 

Thorium-228 0.72 0.07 0.06 
Thorium-230 18.94 7.16 6.54 

Thorium-232 0.72 0.07 0.06 

Uranium-235 0.20 0.25 0.41 

Uranium-238 5.15 0.40 0.39 

• 

• 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 

Page 7 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter 

- 

Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0017 SDT0019IN 03/31/04 1 1.5 Actinium-227 0.81 0.12 0.22 2.34 

Americium-241 0.07 0.07 0.10 

Cesium-137 1.28 0.08 0.03 

Potassium-40 12.44 0.87 0.31 

Protactinium-231 0.29 0.74 1.13 

Radium-226 7.45 0.20 0.08 

Radium-228 1.17 0.08 0.08 

Thorium-228 1.17 0.08 0.08 

Thorium-230 34.02 9.40 9.62 

Thorium-232 1.17 0.08 0.08 

Uranium-235 0.90 0.34 0.56 

Uranium-238 10.82 0.67 0.61 

SDT0020IN 03/31/04 1.5 2.0 Actinium-227 0.58 0.11 0.18 1.66 
Americium-241 0.08 0.07 0.10 

Cesium-137 0.25 0.03 0.02 

Potassium-40 10.79 0.78 0.26 

Protactinium-231 0.59 0.76 0.96 

Radium-226 5.94 0.16 0.07 

Radium-228 1.01 0.08 0.07 

Thorium-228 1.01 0.08 0.07 

Thorium-230 22.31 6.73 9.20 

Thorium-232 1.01 0.08 0.07 

Uranium-235 1.15 0.31 0.49 

Uranium-238 16.44 0.85 0.57 

SDT00211N 03/31/04 2 2.5 Actinium-227 0.15 0.16 0.16 0.51 
Americium-241 0.00 0.04 0.06 

Cesium-137 0.08 0.02 0.02 

Potassium-40 12.63 0.80 0.17 

Protactinium-231 0.41 0.42 0.66 

Radium-226 2.91 0.09 0.05 

Radium-228 0.92 0.06 0.06 

Thorium-228 0.92 0.06 0.06 

Thorium-230 8.53 4.91 5.91 

Thorium-232 0.92 0.06 0.06 

Uranium-235 0.26 0.17 0.33 

Uranium-238 5.21 0.37 0.33 

SDT0022 SDT0022IN 04/01/04 0 0.5 Actinium-227 0.21 0.27 0.28 1.59 

Americium-241 -0.01 0.11 0.16 

Cesium-137 0.12 0.03 0.03 

Potassium-40 10.34 0.90 0.31 

Protactinium-231 0.61 0.73 1.13 

Radium-226 3.71 0.14 0.08 

Radium-228 0./ / U.1U 0.09 

Thorium-228 1.84 0.69 0.26 

Thorium-230 9.56 2.10 0.14 

Thorium-232 0.71 0.41 0.31 

Uranium-235 0.08 0.35 0.55 

Uranium-238 4.70 0.58 0.55 • 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 

Page 8 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0022 SDT0023IN 04/01/04 0.5 1.0 Actinium-227 0.40 0.09 0.13 0.62 
Americium-241 0.03 0.04 0.06 
Cesium-137 0.23 0.03 0.02 
Potassium-40 12.68 0.81 0.19 

Protactinium-231 0.36 0.46 0.72 

Radium-226 2.89 0.09 0.06 
Radium-228 0.85 0.06 0.06 
Thorium-228 0.85 0.06 0.06 
Thorium-230 10.38 5.14 6.07 

Thorium-232 0.85 0.06 0.06 
Uranium-235 0.20 0.22 0.36 
Uranium-238 4.55 0.32 0.33 

SDT0024IN 04/01/04 1 1.5 Actinium-227 0.29 0.08 0.13 0.54 
Americium-241 -0.01 0.04 0.06 
Cesium-137 0.18 0.02 0.02 
Potassium-40 11.62 0.75 0.17 

Protactinium-231 0.15 0.43 0.66 
Radium-226 2.81 0.09 0.05 
Radium-228 0.79 0.06 0.06 
Thorium-228 0.79 0.06 0.06 
Thorium-230 9.41 5.26 5.52 
Thorium-232 0.79 U.Ub U.u6 
Uranium-235 0.18 0.20 0.33 
Uranium-238 3.41 0.30 0.30 

5DT0025 SDT0025IN 04/01/04 0 0.5 Actinium-227 0.52 0.15 0.21 4.26 
Americium-241 0.02 0.10 0.15 
Cesium-137 0.54 0.05 0.03 
Potassium-40 7.15 0.75 0.33 

Protactinium-231 0.73 0.74 1.15 
Radium-226 4.18 0.14 0.09 
Radium-228 0.65 0.07 0.08 
Thorium-228 1.35 0.64 0.32 
Thorium-230 23.02 4.71 0.32 

Thorium-232 0.89 0.51 0.32 
Uranium-235 0.25 0.33 0.54 
Uranium-238 3.54 0.45 0.53 

SDT0026IN 04/01/04 0.5 1.0 Actinium-227 1.01 0.13 0.19 2.82 
Americium-241 0.04 0.06 0.09 
Cesium-137 0.80 0.06 0.03 
Potassium-40 10.44 0.77 0.29 

Protactinium-231 1.42 0.79 1.09 
Radium-226 6.11 0.17 0.08 
Radium-228 0.97 0.08 0.08 
Thorium-228 0.97 0.08 0.08 
Thorium-230 42.31 8.81 8.67 

Thorium-232 0.97 0.08 0.08 
Uranium-235 0.61 0.27 0.48 
Uranium-238 7.99 0.54 0.47 • 



• 

• 

Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 

Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0025 SDT0027IN 04/01/04 1 1.5 Actinium-227 0.47 0.11 0.18 0.85 
Americium-241 0.04 0.06 0.09 

Cesium-137 0.22 0.03 0.03 

Potassium-40 11.03 0.78 0.27 

Protactinium-231 0.41 0.34 0.95 

Radium-226 5.50 0.16 0.07 

Radium-228 1.09 0.08 0.07 

Thorium-228 1.09 0.08 0.07 

Thorium-230 11.99 7.79 8.17 

Thorium-232 1.09 0.08 0.07 

Uranium-235 0.63 0.28 0.47 

Uranium-238 10.10 0.60 0.50 

SDT0028IN 04/01/04 1.5 2.0 Actinium-227 0.19 0.25 0.22 0.59 
Americium-241 0.03 0.06 0.09 

Cesium-137 0.11 0.03 0.03 

Potassii im-40 12.13 0.82 0.25 
- 

Protactinium-231 0.16 0.62 0.93 

Radium-226 6.52 0.17 0.08 

Radium-228 1.17 0.08 0.07 

Thorium-228 1.17 0.08 0.07 

Thorium-230 6.85 7.13 8.65 

Thorium-232 1.17 0.08 0.07 

Uranium-235 0.84 0.30 0.47 

Uranium-238 13.93 0.73 0.51 

SDT0029 SDT0029IN 04/01/04 0 0.5 Actinium-227 0.03 0.29 0.28 0.00 
Americium-241 -0.02 0.11 0.19 

Cesium-137 0.00 0.03 0.06 

Potassium-40 201.90 7.90 0.36 

Protactinium-231 1.07 0.87 1.30 

Radium-226 0.84 0.10 0.12 

Radium-228 0.28 0.10 0.14 

Thorium-228 0.44 0.32 0.31 

Thorium-230 0.50 0.34 0.26 

Thorium-232 0.21 0.21 0.14 

Uranium-235 0.29 0.37 0.61 

Uranium-238 -0.08 0.96 0.73 

SDT0030IN 04/01/04 0.5 1.0 Actinium-227 0.13 0.14 0.14 0.50 

Americium-241 0.04 0.04 0.06 

Cesium-137 0.06 0.02 0.02 

Potassium-40 55.02 2.62 0.14 

Protactinium-231 0.19 0.41 0.62 

Radium-226 1.61 0.06 0.06 

Radium-228 0.77 0.06 0.05 

Thorium-228 0.77 0.06 0.05 

Thorium-230 9.34 3.89 5.04 

Thorium-232 0.77 0.06 0.05 

Uranium-235 0.24 0.22 0.30 

Uranium-238 1.95 0.23 0.27 • 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 

Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SDT0029 SDT0031IN 04/01/04 1 1.5 Actinium-227 0.16 0.16 0.16 0.66 
Americium-241 0.02 0.04 0.06 
Cesium-137 0.00 0.01 0.02 
Potassium-40 53.71 2.60 0.18 
Protactinium-231 0.57 0.43 0.68 
Radium-226 1.75 0.07 0.06 
Radium-228 0.87 0.07 0.06 

Thorium-228 0.87 0.07 0.06 
Thorium-230 11.72 4.98 5.76 
Thorium-232 0.87 0.07 0.06 
Uranium-235 0.15 0.20 0.33 

Uranium-238 1.89 0.29 0.30 
SDT0032 SDT0032IN  04/01/04 0 0.5 Actinium-227 0.01 0.05 0.04 0.00 

Americium-241 0.00 0.01 0.01 

Cesium-137 0.00 0.00 0.01 

Potassium-40 0.08 0.07 0.07 
Protactinium-231 0.08 0.13 0.21 
Radium-226 0.02 0.02 0.03 
Radium-228 0.02 0.02 0.03 
Thorium-228 0.02 0.02 0.03 

Thorium-230 -0.27 0.74 1.24 

Thorium-232 0.02 0.02 0.03 
Uranium-235 0.09 0.07 0.09 
Uranium-238 0.03 0.10 0.13 

5DT0033 SDT0033IN 04/01/04 0 0.5 Actinium-227 0.12 0.22 0.22 0.60 
Americium-241 0.01 0.09 0.14 
Cesium-137 0.10 0.03 0.04 
Potassium-40 9.84 0.88 0.33 
Protactinium-231 0.03 0.69 1.02 
Radium-226 2.66 0.12 0.09 
Radium-228 0.75 0.09 0.09 
Thorium-228 ' 0.69 0.42 0.16 
Thorium-230 4.81 1.32 0.16 
Thorium-232 0.44 0.33 0.29 
Uranium-235 0.32 0.30 0.49 
Uranium-238 2.58 0.41 0.47 

SDT0034IN 04/01/04 0.5 1.0 Actinium-227 0.55 0.09 0.14 2.11 
Americium-241 0.01 0.04 0.06 
Cesium-137 0.49 0.04 0.02 
Potassium-40 9.35 0.66 0.17 
Protactinium-231 0.55 0.46 0.77 

Radium-226 3.13 0.10 0.05 
Radium-228 0.75 0.06 0.06 
Thorium-228 0.75 0.06 0.06 
Thorium-230 32.93 6.91 6.12 
Thorium-232 0.75 0.06 0.06 
Uranium-235 0.32 0.20 0.33 
Uranium-238 3.46 0.29.  _ 0.34 

• 

• 
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Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0033 SDT0035IN 04/01/04 1 1.5 Actinium-227 0.69 0.09 0.13 2.52 

Americium-241 0.01 0.05 0.06 

Cesium-137 0.30 0.03 0.02 

Potassium-40 9.33 0.66 0.19 

Protactinium-231 0.44 0.47 0.74 

Radium-226 3.48 0.10 0.05 

Radium-228 0.72 0.06 0.05 

Thorium-228 0.72 0.06 0.05 

Thorium-230 38.81 7.00 6.20 

Thorium-232 0.72 0.06 0.05 

Uranium-235 0.36 0.20 0.35 

Uranium-238 4.55 0.35 0.34 

SDT0166IN 06/15/04 1.5 2.0 Actinium-227 0.04 0.40 0.38 1.58 
Americium-241 0.03 0.15 0.23 

Cesium-137 1.06 0.08 0.05 

Potassium-40 9.84 1.11 0.57 

Protactinium-231 0.76 1.08 1.64 

Radium-226 9.20 0.27 0.14 

Radium-228 0.87 0.12 0.16 

Thorium-228 1.24 0.59 0.17 

Thorium-230 24.70 5.02 0.17 

Thorium-232 1.48 0.66 0.17 

Uranium-235 -0.05 0.50 0.80 

Uranium-238 3.21 0.62 0.79 

SDT0167IN 06/15/04 2 2.5 Actinium-227 0.24 0.31 0.28 1.02 
Americium-241 0.06 0.12 0.18 

Cesium-137 0.34 0.05 0.04 

Potassium-40 7.53 0.83 0.37 

Protactinium-231 0.55 0.82 1.26 

Radium-226 5.00 0.17 0.11 

Radium-228 0.84 0.10 0.10 

Thorium-228 1.05 0.49 0.29 

Thorium-230 15.96 3.13 0.13 

Thorium-232 1.01 0.47 0.24 

Uranium-235 0.32 0.38 0.62 

Uranium-238 5.49 0.56 0.59 

SDT0168IN 06/15/04 2.5 3.0 Actinium-227 -0.05 0.30 0.31 0.52 

Americium-241 0.14 0.13 0.21 

Cesium-137 0.14 0.04 0.04 

Potassium-40 9.12 0.96 0.43 

Protactinium-231 0.83 0.89 1.39 

Radium-226 5.38 0.18 0.11 

Radium 220 0.86 U.11 0.14 

Thorium-228 1.59 0.68 0.30 

Thorium-230 7.97 1.97 0.16 

Thorium-232 0.95 0.50 0.16 

Uranium-235 0.39 0.41 0.69 

Uranium-238 7.28 0.70 0.72 • 
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Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsi 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

5DT0033 SDT0169IN 06/15/04 3 3.5 Actinium-227 0.12 0.24 0.24 0.19 
Americium-241 0.04 0.10 0.16 

Cesium-137 0.06 0.04 0.04 
Potassium-40 8.02 0.86 0.31 

Protactinium-231 0.56 0.69 1.07 

Radium-226 3.37 0.13 0.09 

Radium-228 0.76 0.10 0.11 

Thorium-228 0.84 0.49 0.18 

Thorium-230 3.93 1.24 0.39 

Thorium-232 1.20 0.61 0.39 

Uranium-235 0.05 0.35 0.56 

Uranium-238 3.73 0.46 0.57 

SDT0170IN 06/15/04 3.5 4.0 Actinium-227 0.12 0.26 0.26 0.30 
Americium-241 0.12 0.10 0.16 
Cesium-137 0.05 0.03 0.03 

Potassium-40 7.63 0.78 0.35 

Protactinium-231 0.16 0.73 1.10 

Radium-226 4.35 0.15 0.09 

Radium-228 0.89 0.10 0.10 

Thorium-228 0.79 0.45 0.29 

Thorium-230 5.89 1.55 0.34 

Thorium-232 0.83 0.47 0.34 

Uranium-235 0.31 0.34 0.56 
Uranium-238 3.47 0.56 0.53 

5DT0036 SDT0036IN 04/01/04 0 0.5 Actinium-227 0.24 0.23 0.22 0.60 
Americium-241 0.07 0.09 0.13 

Cesium-137 0.24 0.04 0.03 

Potassium-40 12.89 0.94 0.27 

Protactinium-231 0.35 0.61 0.93 

Radium-226 2.50 0.11 0.09 

Radium-228 0.59 0.09 0.07 

Thorium-228 0.92 0.50 0.42 

Thorium-230 4.88 1.34 0.16 

Thorium-232 0.72 0.43 0.34 

Uranium-235 -0.33 0.28 0.43 

Uranium-238 2.17 0.45 0.44 
SDT0037 SDT0037IN 04/01/04 0 0.5 Actinium-227 -0.04 0.17 0.17 0.05 

Americium-241 0.04 0.06 0.11 

Cesium-137 0.02 0.02 0.03 

Potassium-40 14.11 0.94 0.19 

Protactinium-231 0.19 0.51 0.77 

Radium-226 1.38 0.08 0.07 

Radium-228 0.79 0.08 0.08 

Thorium-228 1.50 0.64 0.15 

Thorium-230 2.21 0.80 0.29 

Thorium-232 0.86 0.46 0.15 
Uranium-235 0.08 0.23 0.38 

Uranium-238 1.00 0.59 0.52 • 
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Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 

Page 13 of 61 

Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0037 SDT0038IN 04/01/04 0.5 1.0 Actinium-227 -0.07 0.13 0.13 0.17 

Americium-241 0.03 0.03 0.05 

Cesium-137 0.08 0.02 0.02 

Potassium-40 9.44 0.62 0.13 

Protactinium-231 0.21 0.34 0.52 

Radium-226 1.68 0.06 0.04 

Radium-228 0.63 0.05 0.04 

Thorium-228 0.63 0.05 0.04 

Thorium-230 4.43 3.71 4.39 

Thorium-232 0.63 0.05 0.04 

Uranium-235 0.23 0.17 0.27 

Uranium-238 1.27 0.22 0.25 

SDT0045 SDT0045IN  04/15/04 0 0.5 Actinium-227 0.32 0.25 0.20 0.83 
Americium-241 0.04 0.05 0.07 

Cesium-137 0.01 0.02 0.02 

Potassium-40 10.88 0.71 0.22 

Protactinium-231 0.23 0.56 0.85 

Radium-226 6.62 0.17 0.07 

Radium-228 0.90 0.07 0.06 

Thorium-228 1.05 0.49 0.29 

Thorium-230 4.92 1.25 0.13 

Thorium-232 0.81 0.42 0.24 

Uranium-235 0.36 0.23 0.42 

Uranium-238 4.38 0.37 0.36 

SDT0056IN 04/15/04 0.5 1.0 Actinium-227 -0.19 0.14 0.14 0.12 
Americium-241 0.03 0.03 0.05 

Cesium-137 0.02 0.02 0.02 

Potassium-40 9.22 0.66 0.17 

Protactinium-231 0.38 0.39 0.62 

Radium-226 2.37 0.08 0.05 

Radium-228 0.70 0.06 0.05 

Thorium-228 1.36 0.63 0.47 

Thorlum-230 3.61 1.12 0.30 

Thorium-232 0.58 0.39 0.30 

Uranium-235 0.13 0.18 0.30 

Uranium-238 1.85 0.22 0.25 

SDT0057IN 04/15/04 1.5 2.0 Actinium-227 0.14 0.16 0.19 0.29 

Americium-241 0.01 0.05 0.07 

Cesium-137 0.21 0.03 0.02 

Potassium-40 11.69 0.77 0.24 

Protactinium-231 0.26 0.52 0.79 

Radium-226 5.11 0.14 0.05 

Rodium-220 0.97 U.U/ 0.07 

Thorium-228 0.99 0.50 0.15 

Thorium-230 5.38 1.41 0.15 

Thorium-232 1.37 0.59 0.15 

Uranium-235 0.17 0.25 0.41 

Uranium-238 3.38 0.34 0.39 
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Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0046 SDT0046IN 04/15/04 0 0.5 Actinium-227 -0.16 0.18 0.18 0.48 
Americium-241 0.06 0.05 0.07 
Cesium-137 0.01 0.02 0.03 
Potassium-40 10.93 0.77 0.23 

Protactinium-231 0.21 0.47 0.73 

Radium-226 3.64 0.12 0.07 
Radium-228 1.02 0.08 0.07 
Thorium-228 1.28 0.59 0.38 
Thorium-230 3.92 1.16 0.29 
Thorium-232 1.37 0.60 0.15 
Uranium-235 0.13 0.24 0.40 
Uranium-238 2.95 0.32 0.32 

SDT0058IN 04/15/04 0.5 1.0 Actinium-227 0.11 0.19 0.19 0.14 
Americium-241 0.00 0.05 0.07 
Cesium-137 0.01 0.02 0.03 
Potassium-40 11.93 0.82 0.25 

Protactinium-231 0.18 0.54 0.82 
Radium-226 4.07 0.13 0.07 
Radium-228 1.29 0.09 0.07 
Thorium-228 1.36 0.56 0.24 

Thorium-230 3.21 0.94 0.13 
Thorium-232 1.26 0.53 0.13 
Uranium-235 0.11 0.25 0.41 
Uranium-238 3.13 0.35 0.38 

SDT0059IN 04/15/04 1 1.5 Actinium-227 0.37 0.21 0.22 0.35 
Americium-241 0.05 0.05 0.08 
Cesium-137 0.08 0.02 0.03 
Potassium-40 11.85 0.84 0.27 

Protactinium-231 0.01 0.60 0.89 
Radium-226 6.25 0.17 0.07 
Radium-228 1.11 0.08 0.07 
Thorium-228 1.90 0.70 0.37 
Thorium-230 6.03 1.46 0.14 

Thorium-232 0.80 0.42 0.13 
Uranium-235 -0.03 0.29 0.46 
Uranium-238 5.01 0.49 0.39 

SDT0047 SDT0047IN 04/15/04 0 0.5 Actinium-227 0.36 0.10 0.17 1.12 
Americium-241 0.07 0.05 0.08 
Cesium-137 0.42 0.04 0.02 
Potassium-40 9.60 0.73 0.26 

Protactinium-231 0.44 0.57 0.87 

Radium-226 6.00 0.16 0.07 
Radium-228 0.97 0.07 0.07 
Thorium-228 1.06 0.50 0.37 
Thorium-230 7.20 1.66 0.14 

Thorium-232 1.09 0.50 0.25 
Uranium-235 0.22 0.27 0.45 
Uranium-238 4.82 0.39 0.38 
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Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SDT0047 SDT0060IN 04/15/04 0.5 1.0 Actinium-227 0.22 0.22 0.22 0.52 

Americium-241 0.04 0.06 0.09 

Cesium-137 0.04 0.03 0.03 

Potassium-40 10.25 0.73 0.26 

Protactinium-231 0.17 0.62 0.93 

Radium-226 7.07 0.18 0.07 

Radium-228 1.47 0.08 0.08 

Thorium-228 2.47 0.90 0.17 

Thorium-230 6.16 1.65 0.17 

Thorium-232 2.18 0.84 0.32 

Uranium-235 0.64 0.31 0.49 

Uranium-238 9.74 0.58 0.47 

SDT0061IN 04/15/04 1 1.5 Actinium-227 -0.27 0.20 0.19 0.31 
Americium-241 0.05 0.05 0.07 

Cesium-137 0.03 0.02 0.02 

Potassium-40 8.72 0.67 0.25 

Protactinium-231 0.09 0.52 0.79 

Radium-226 3.59 0.11 0.07 

Radium-228 1.61 0.09 0.07 

Thorium-228 2.90 0.99 0.17 

Thorium-230 3.63 1.15 0.17 

Thorium-232 2.75 0.96 0.17 

Uranium-235 0.30 0.25 0.42 

Uranium-238 5.61 0.48 0.38 

SDT0048 SDT0048IN 04/15/04 0 0.5 Actinium-227 -0.02 0.16 0.15 0.09 
Americium-241 0.00 0.04 0.06 

Cesium-137 0.03 0.02 0.03 

Potassium-40 10.87 0.75 0.17 

Protactinium-231 0.19 0.45 0.70 

Radium-226 2.33 0.09 0.06 

Radium-228 0.71 0.06 0.06 

Thorium-228 0.77 0.45 0.34 

Thorium-230 2.33 0.83 0.38 

Thorium-232 0.45 0.33 0.15 

Uranium-235 0.19 0.21 0.34 

Uranium-238 2.20 0.32 0.28 

SDT0054IN 04/15/04 0.5 1.0 Actinium-227 0.00 0.19 0.22 0.00 

Americium-241 0.06 0.16 0.28 

Cesium-137 0.00 0.02 0.04 

Potassium-40 12.31 0.89 0.25 

Protactinium-231 0.50 0.61 0.93 

Radium-226 2.09 0.10 0.08 

liadium-2213 0.69 0.08 0.08 

Thorium-228 1.29 0.57 0.38 

Thorium-230 1.65 0.64 0.14 

Thorium-232 0.93 0.46 0.14 

Uranium-235 0.06 0.27 0.44 

Uranium-238 1.16 1.30 0.73 
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Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft i  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0048 SDT0055IN 04/15/04 3.5 4.0 Actinium-227 -0.07 0.25 0.24 0.11 
Americium-241 -0.04 0.21 0.32 

Cesium-137 -0.02 0.02 0.03 
Potassium-40 12.48 0.95 0.31 

Protactinium-231 0.45 0.73 1.08 

Radium-226 3.28 0.12 0.08 

Radium-228 0.92 0.09 0.09 
Thorium-228 1.39 0.62 0.16 
Thorium-230 3.31 1.04 0.16 
Thorium-232 0.80 0.46 0.29 
Uranium-235 0.24 0.32 0.52 

Uranium-238 2.29 0.59 0.62 
SDT0049 SDT0049IN  04/15/04 0 0.5 Actinium-227 0.15 0.16 0.16 0.20 

Americium-241 0.04 0.04 0.06 
Cesium-137 0.03 0.02 0.03 
Potassium-40 10.13 0.75 0.21 

Protactinium-231 0.39 0.45 0.71 
Radium-226 2.55 0.09 0.06 
Radium-228 0.72 0.06 0.06 
Thorium-228 0.69 0.39 0.28 

Thorium-230 2.88 0.86 0.13 
Thorium-232 0.70 0.38 0.24 
Uranium-235 0.09 0.21 0.34 
Uranium-238 2.03 0.28 0.30 

SDT0051IN 04/15/04 0.5 1.0 Actinium-227 0.06 0.18 0.16 0.04 
Americium-241 0.04 0.04 0.06 
Cesium-137 0.03 0.02 0.02 
Potassium-40 11.01 0.76 0.19 
Protactinium-231 0.08 0.45 0.67 
Radium-226 2.80 0.10 0.06 
Radium-228 0.82 0.07 0.06 
Thorium-228 0.90 0.46 0.14 
Thorium-230 2.26 0.78 0.27 

Thorium-232 0.90 0.46 0.14 

Uranium-235 0.05 0.22 0.37 

Uranium-238 2.57 0.33 0.30 
SDT0052IN 04/15/04 3 3.5 Actinium-227 -0.59 0.49 0.50 0.27 

Americium-241 0.11 0.11 0.17 
Cesium-137 0.03 0.05 0.07 
Potassium-40 11.85 1.59 0.77 
Protactinium-231 -1.06 1.41 1.95 

Radium-226 5.83 0.28 0.18 
Radium-228 0.85 0.18 0.20 
Thorium-228 1.69 0.72 0.42 
Thorium-230 4.63 1.34 0.17 

Thorium-232 0.80 0.47 0.17 

Uranium-235 -0.38 0.61 0.94 
Uranium-238 4.74 0.80 0.84 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SDT0062 SDT0062IN 04/15/04 0 0.5 Actinium-227 0.16 0.16 0.20 0.33 

Americium-241 -0.06 0.18 0.27 

Cesium-137 0.12 0.02 0.03 

Potassium-40 7.24 0.65 0.23 

Protactinium-231 -0.11 0.60 0.86 

Radium-226 3.08 0.11 0.07 

Radium-228 0.66 0.07 0.07 

Thorium-228 0.79 0.46 0.16 

Thorium-230 3.34 1.07 0.16 

Thorium-232 0.61 0.40 0.16 

Uranium-235 0.33 0.17 0.41 

Uranium-238 4.19 0.52 0.52 

SDT0158 SDT0158IN 06/14/04 0 0.5 Actinium-227 0.02 0.09 0.09 0.00 
Americium-241 0.03 0.02 0.03 

Cesium-137 0.04 0.01 0.01 

Potassium-40 5.90 0.44 0.10 

Protactinium-231 0.22 0.27 0.42 

Radium-226 1.34 0.05 0.03 

Radium-228 0.37 0.03 0.03 

Thorium-228 0.84 0.45 0.40 

Thorium-230 1.56 0.62 0.14 

Thorium-232 0.65 0.38 0.14 

Uranium-235 0.08 0.12 0.21 

Uranium-238 1.18 0.18 0.16 

SDT0159 SDT0159IN 06/14/04 0 0.5 Actinium-227 0.02 0.14 0.14 0.25 
Americium-241 0.04 0.03 0.05 

Cesium-137 0.02 0.02 0.02 

Potassium-40 8.50 0.59 0.16 

Protactinium-231 -0.02 0.37 0,55 

Radium-226 2.57 0.08 0.05 

Radium-228 0.74 0.05 0.05 

Thorium-228 0.57 0.38 0.16 

I horium-230 3.10 1.00 0.16 

Thorium-232 0.92 0.49 0.16 

Uranium-235 0.25 0.22 0.31 

Uranium-238 2.44 0.26 0.25 

SDT0160 SDT0160IN 06/14/04 0 0.5 Actinium-227 0.06 0.11 0.10 0.02 

Americium-241 0.00 0.03 0.04 

Cesium-137 0.06 0.01 0.01 

Potassium-40 5.75 0.47 0.13 

Protactinium-231 -0.11 0.30 0.43 

Radium-226 1.57 0.06 0.04 

Raillum-228 U.43 0.04 0.03 

Thorium-228 0.66 0.40 0.38 

Thorium-230 2.04 0.73 0.14 

Thorium-232 0.46 0.32 0.14 

Uranium-235 0.07 0.14 0.23 

Uranium-238 1.04 0.17 0.22 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SDT0161 SDT0161IN 06/14/04 0 0.5 Actinium-227 0.03 0.19 0.17 0.94 
Americium-241 0.03 0.04 0.06 

Cesium-137 0.31 0.03 0.02 
Potassium-40 7.86 0.59 0.19 

Protactinium-231 0.69 0.46 0.74 

Radium-226 3.92 0.12 0.05 

Radium-228 0.64 0.06 0.05 

Thorium-228 1.41 0.64 0.17 

Thorium-230 6.51 1.73 0.17 

Thorium-232 0.98 0.52 0.17 

Uranium-235 0.17 0.22 0.36 

Uranium-238 2.55 0.27 0.30 

SDT0162 SDT0162IN 06/14/04 0 0.5 Actinium-227 0.33 0.21 0.22 0.91 
Americium-241 0.05 0.06 0.08 

Cesium-137 0.35 0.03 0.02 

Potassium-40 9.61 0.73 0.23 

Protactinium-231 0.09 0.59 0.89 

Radium-226 5.72 0.16 0.07 

Radium-228 0.98 0.08 0.07 

Thorium-228 0.71 0.43 0.34 

Thorium-230 5.70 1.51 0.15 

Thorium-232 0.90 0.48 0.29 

Uranium-235 0.43 0.25 0.44 

Uranium-238 8.90 0.54 0.43 

SDT0163 SDT0163IN 06/14/04 0 0.5 Actinium-227 0.17 0.14 0.14 0.82 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.08 0.02 0.02 

Potassium-40 12.45 0.79 0.17 

Protactinium-231 0.13 0.38 0.58 

Radium-226 1.85 0.07 0.05 

Radium-228 0.62 0.05 0.05 

Thorium-228 0.98 0.48 0.26 

Thorium-230 6.00 1.50 0.14 

Thorium-232 0.78 0.42 0.14 

Uranium-235 0.02 0.18 0.29 

Uranium-238 1.80 0.24 0.27 

SDT0164 SDT0164IN 06/14/04 0 0.5 Actinium-227 0.13 .0.11 0.15 0.41 
Americium-241 0.00 0.04 0.05 

Cesium-137 0.05 0.02 0.02 

Potassium-40 10.79 0.76 0.13 

Protactinium-231 0.12 0.42 0.65 

Radium-226 2.03 0.08 0.05 

Radium-228 0.57 0.05 0.06 

Thorium-228 1.24 0.61 0.18 

Thorium-230 3.96 1.26 0.39 

Thorium-232 0.75 0.48 0.39 

Uranium-235 0.32 0.28 0.33 

Uranium-238 1.89 0.26 0.26 	- 

• 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SDT0165 SDT0165IN 06/14/04 0 0.5 Actinium-227 -0.02 0.12 0.12 0.71 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.19 0.02 0.02 

Potassium-40 8.27 0.56 0.14 

Protactinium-231 0.07 0.34 0.51 

Radium-226 1.80 0.07 0.04 

Radium-228 0.50 0.05 0.05 

Thorium-228 0.86 0.46 0.28 

Thorium-230 5.51 1.45 0.33 

Thorium-232 0.36 0.30 0.33 

Uranium-235 0.01 0.16 0.26 

Uranium-238 1.47 0.21 0.29 

SLD06657 5LD06657  02/13/01 0.5 1.0 0.5 Actinium-227 0.06 0.05 0.13 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.02 0.02 

Potassium-40 5.74 0.67 0.17 

Protactinium-231 0.09 0.35 0.53 

Radium-226 1.16 0.07 0.03 

Radium-228 0.50 0.06 0.05 

Thorium-228 0.72 0.41 0.26 

Thorium-230 1.78 0.68 0.14 

Thorium-232 0.83 0.44 0.14 

Uranium-235 0.00 0.08 0.11 

Uranium-238 1.31 0.37 2.47 

SLD06658 02/13/01 1 2.5 Actinium-227 0.06 0.06 0.14 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 14.37 1.49 0.16 

Protactinium-231 0.09 0.35 0.53 

Radium-226 0.84 0.05 0.03 

Radium-228 0.75 0.07 0.05 

Thorium-228 1.19 0.53 0.25 

Thorium-230 1.37 0.58 0.30 

Thorium-232 1.14 0.51 0.13 

Uranium-235 0.09 0.08 0.11 

Uranium-238 0.87 0.38 2.79 

5LD06659 SLD06659 02/13/01 0 0.5 0.0 Actinium-227 0.20 0.09 0.15 0.00 

Americium-241 0.02 0.02 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 11.16 1.22 0.19 

Protactinium-231 0.19 0.40 0.61 

Radium-226 1.11 0.07 0.04 

Radium-228 0.68 0.08 0.05 

Thorium-228 0.75 0.43 0.44 

Thorium-230 1.94 0.70 0.29 

Thorium-232 1.03 0.48 0.13 

Uranium-235 0.00 0.09 0.12 

Uranium-238 1.15 0.30 2.73 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06659 SL006660 02/13/01 0.5 2.0 Actinium-227 0.27 0.11 0.18 0.06 
Americium-241 0.01 0.03 0.05 

Cesium-137 0.01 0.03 0.03 
Potassium-40 9.93 1.14 0.25 

Protactinium-231 0.42 0.49 0.76 

Radium-226 1.64 0.10 0.05 
Radium-228 0.72 0.09 0.07 

Thorium-228 1.09 0.53 0.41 

Thorium-230 2.82 0.91 0.26 

Thorium-232 0.99 0.49 0.14 

Uranium-235 0.25 0.12 0.16 

Uranium-238 1.61 0.52 3.21 
SLD06661 5LD06661  02/14/01 0 0.5 0.0 Actinium-227 0.48 0.11 0.17 0.22 

Americium-241 0.01 0.03 0.04 
Cesium-137 -0.01 0.01 0.02 
Potassium-40 12.05 1.30 0.24 

Protactinium-231 0.19 0.44 0.66 

Radium-226 1.55 0.09 0.04 

Radium-228 0.72 0.08 0.06 

Thorium-228 1.36 0.57 0.14 

Thorium-230 2.99 0.92 0.14 
Thorium-232 0.70 0.39 0.13 
Uranium-235 0.15 0.09 0.13 
Uranium-238 1.79 0.47 3.14 

SLD06662 02/14/01 0.5 1.8 Actinium-227 0.14 _ 0.06 0.10 0.00 
Americium-241 0.00 0.02 0.03 
Cesium-137 0.01 0.01 0.02 
Potassium-40 6.52 0.73 0.15 

Protactinium-231 -0.01 0.28 0.42 

Radium-226 0.78 0.05 0.03 

Radium-228 0.29 0.04 0.04 

Thorium-228 0.64 0.38 0.39 

Thorium-230 1.36 0.55 0.13 

Thorium-232 0.70 0.38 0.13 

Uranium-235 0.01 0.05 0.09 
Uranium-238 0.75 0.27 1.86 

SLD06663 SLD06663 02/13/01 0.5 1.0 0.5 Actinium-227 	. 0.08 0.09 0.17 0.01 
Americium-241 0.00 0.07 0.11 

Cesium-137 0.01 0.02 0.03 

Potassium-40 6.49 0.89 0.31 

Protactinium-231 0.40 0.47 0.79 

Radium-226 1.05 0.08 0.05 
Radium-228 0.64 0.08 0.08 

Thorium-228 0.79 0.44 0.27 

Thorium-230 1.86 0.71 0.14 

Thorium-232 0.90 0.47 0.14 
Uranium-235 0.05 0.11 0.17 
Uranium-238 1.82 0.88 3.27 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft i  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD06663 SLD06664 02/13/01 1 2.5 Actinium-227 0.13 0.15 0.23 0.03 

Americium-241 -0.03 0.09 0.13 

Cesium-137 -0.02 0.02 0.04 

Potassium-40 13.43 1.64 0.30 

Protactinium-231 0.42 0.67 1.08 

Radium-226 1.69 0.11 0.06 

Radium-228 1.02 0.11 0.10 

Thorium-228 0.91 0.46 0.38 

Thorium-230 2.06 0.72 0.24 

Thorium-232 0.77 0.41 0.13 

Uranium-235 0.06 0.14 0.24 

Uranium-238 2.15 0.94 4.59 

SLD06665 SLD06665 02/13/01 0.5 1.0 0.5 Actinium-227 0.16 0.08 0.13 0.08 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.10 0.02 0.02 

Potassium-40 9.34 1.02 0.19 

Protactinium-231 0.14 0.35 0.54 

Radium-226 1.18 0.07 0.03 

Radium-228 0.44 0.05 0.05 

Thorium-228 0.72 0.43 0.36 

Thorium-230 3.06 0.97 0.15 

Thorium-232 0.86 0.45 0.15 

Uranium-235 0.16 0.08 0.11 

Uranium-238 1.77 0.32 2.28 

SLD06666 02/13/01 1 2.5 Actinium-227 0.06 0.07 0.16 0.03 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.01 0.02 0.02 

Potassium-40 14.74 1.54 0.23 

Protactinium-231 0.18 0.43 0.65 

Radium-226 1.48 0.09 0.04 

Radium-228 0.91 0.09 0.06 

Thorium-228 1.48 0.61 0.30 

Thorium-230 2.39 0.81 0.37 

Thorium-232 0.98 0.48 0.25 

Uranium-235 0.17 0.11 0.13 

Uranium-238 1.61 0.46 2.73 

SLD06667 SLD06667 02/14/01 0.5 1.0 0.5 Actinium-227 0.17 0.08 0.12 0.02 

Americium-241 0.02 0.02 0.03 

Cesium-137 0.01 0.01 0.02 

Potassium-40 4.46 0.58 0.19 

Protactinium-231 0.04 0.33 0.50 

Radium-226 1.15 0.07 0.03 

Radium-228 0.40 0.05 0.05 

Thorium-228 0.80 0.42 0.24 

Thorium-230 2.18 0.74 0.13 

Thorium-232 0.80 0.41 0.13 

Uranium-235 0.08 0.09 0.11 

Uranium-238 1.24 0.38 2.27 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06667 SLD06668  02/14/01 1 3.0 Actinium-227 0.19 0.11 0.18 0.26 
Americium-241 0.04 0.04 0.06 

Cesium-137 0.01 0.02 0.03 
Potassium-40 10.73 1.27 0.31 
Protactinium-231 0.11 0.63 0.94 
Radium-226 2.81 0.16 0.06 

Radium-228 1.28 0.12 0.08 

Thorium-228 1.85 0.73 0.34 

Thorium-230 4.45 1.28 0.34 

Thorium-232 1.92 0.74 0.15 

Uranium-235 0.16 0.16 0.20 

Uranium-238 3.08 0.68 4.79 
SLD06669 SLD06669  02/14/01 0.5 1.0 0.5 Actinium-227 0.10 0.06 0.09 0.00 

Americium-241 0.00 0.02 0.02 

Cesium-137 0.01 0.01 0.02 

Potassium-40 15.06 1.55 0.15 

Protactinium-231 0.23 0.25 0.39 
Radium-226 0.26 0.02 0.02 
Radium-228 0.26 0.04 0.04 
Thorium-228 0.46 0.37 0.34 

Thorium-230 0.68 0.45 0.18 

Thorium-232 0.68 0.45 0.18 

Uranium-235 0.00 0.08 0.08 

Uranium-238 0.20 0.22 2.25 

SLD06670 02/14/01 1 2.5 Actinium-227 0.14 0.07 0.15 0.08 
Americium-241 0.02 0.02 0.04 

Cesium-137 0.07 0.02 0.02 

Potassium-40 10.04 1.09 0.17 

Protactinium-231 -0.15 0.40 0.58 
Radium-226 1.43 0.08 0.04 
Radium-228 0.68 0.07 0.06 
Thorium-228 1.04 0.49 0.13 

Thorium-230 2.85 0.89 0.25 

Thorium-232 0.79 0.42 0.13 

Uranium-235 0.22 0.08 0.12 

Uranium-238 2.52 0.48 2.41 
SLD06671 SLD06671  

1 

02/13/01 0.5 1.0 0.5 Actinium-227 0.03 0.04 0.06 0.00 
Americium-241 0.01 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 0.77 0.16 0.01 

Protactinium-231 0.07 0.20 0.31 

Radium-226 0.36 0.03 0.02 

Radium-228 0.05 0.02 0.03 

Thorium-228 0.01 0.11 0.35 

Thorium-230 0.45 0.32 0.26 

Thorium-232 0.00 0.00 0.14 

Uranium-235 0.02 0.04 0.06 

Uranium-238 0.45 0.21 1.48 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06671 SLD06672 02/13/01 1 2.5 Actinium-227 0.21 0.07 0.12 0.00 

Americium-241 0.00 0.02 0.03 

Cesium-137 0.01 0.01 0.02 

Potassium-40 3.15 0.44 0.17 

Protactinium-231 0.32 0.30 0.48 

Radium-226 0.92 0.06 0.03 

Radium-228 0.43 0.05 0.04 

Thorium-228 1.08 0.53 0.33 

Thorium-230 1.59 0.65 0.15 

Thorium-232 0.66 0.40 0.15 

Uranium-235 0.06 0.06 0.09 

Uranium-238 1.00 0.29 1.86 

SLD06673 5LD06673  02/13/01 0.5 1.0 0.5 Actinium-227 0.13 0.07 0.12 0.02 
Americium-241 0.01 0.02 0.03 

Cesium-137 0.04 0.02 0.02 

Potassium-40 5.75 0.67 0.17 

Protactinium-231 0.12 0.31 0.47 

Radium-226 0.80 0.05 0.03 

Radium-228 0.36 0.05 0.04 

Thorium-228 0.30 0.27 0.33 

Thorium-230 2.31 0.78 0.29 

Thorium-232 0.58 0.35 0.13 

Uranium-235 0.07 0.11 0.10 

Uranium-238 0.99 0.35 2.04 

SLD06674 02/13/01 1 2.5 Actinium-227 0.13 0.06 0.10 0.00 
Americium-241 0.00 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 6.58 0.74 0.16 

Protactinium-231 0.17 0.27 0.42 

Radium-226 0.54 0.04 0.03 

Radium-228 0.36 0.05 0.04 

Thorium-228 0.94 0.46 0.13 

Thorium-230 1.21 0.53 0.25 

Thorium-232 0.34 0.27 0.13 

Uranium-235 0.07 0.05 0.09 

Uranium-238 0.56 0.26 2.27 

5LD06675 SLD06675 02/14/01 0.5 1.0 0.5 Actinium-227 0.15 0.07 0.11 0.00 

Americium-241 0.02 0.02 0.03 

Cesium-137 0.00 0.01 0.02 

Potassium-40 4.99 0.59 0.15 

Protactinium-231 0.08 0.30 0.46 

Radium-226 0.77 0.05 0.03 - 
Radium-228 0.35 0.05 0.04 

Thorium-228 1.03 0.48 0.24 

Thorium-230 1.39 0.57 0.28 

Thorium-232 0.42 0.29 0.13 

Uranium-235 0.06 0.07 0.10 

Uranium-238 0.68 0.26 2.29 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs5 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06675 SLD06676 02/14/01 1 2.7 Actinium-227 0.18 0.08 0.13 0.04 
Americium-241 0.01 0.02 0.04 
Cesium-137 0.04 0.02 0.02 
Potassium-40 9.16 0.99 0.18 
Protactinium-231 0.16 0.37 0.56 
Radium-226 1.41 0.08 0.03 
Radium-228 0.63 0.06 0.05 
Thorium-228 0.79 0.39 0.21 
Thorium-230 2.37 0.74 0.25 
Thorium-232 1.19 0.49 0.25 
Uranium-235 0.07 0.07 0.11 

Uranium-238 1.85 0.40 2.24 
SLD06677 SLD06677  02/13/01 0.5 1.0 0.5 Actinium-227 0.06 0.05 0.08 0.00 

Americium-241 0.01 0.01 0.02 
Cesium-137 0.00 0.01 0.01 
Potassium-4U 3.07 0.38 0.12 

Protactinium-231 0.03 0.25 0.37 
Radium-226 0.62 0.04 0.02 
Radium-228 0.18 0.03 0.03 
Thorium-228 0.52 0.33 0.13 
Thorium-230 1.27 0.53 0.13 
Thorium-232 0.60 0.35 0.24 
Uranium-235 0.04 0.05 0.07 
Uranium-238 0.60 0.25 1.47 

SLD06678 02/13/01 1 2.5 Actinium-227 0.22 0.15 0.18 0.19 
Americium-241 0.01 0.03 0.04 
Cesium-137 0.00 0.02 0.02 
Potassium-40 10.22 1.13 0.25 

Protactinium-231 0.52 0.42 0.74 
Radium-226 1.80 0.10 0.04 
Radium-228 0.85 0.09 0.07 
Thorium-228 1.71 0.72 0.31 
Thorium-230 4.17 1.27 0.17 

Thorium-232 1.41 0.64 0.17 
Uranium-235 0.19 0.12 0.14 
Uranium-238 2.45 0.56 3.75 

SLD06679 SLD06679 02/13/01 0.5 1.0 0.5 Actinium-227 0.13 0.10 0.16 0.04 
Americium-241 0.05 0.06 0.10 
Cesium-137 0.01 0.03 0.03 
Potassium-40 9.34 1.11 0.20 

Protactinium-231 0.15 0.45 0.72 
Radium-226 0.95 0.07 0.04 
Radium-228 0.54 0.07 0.07 
Thorium-228 0.89 0.45 0.41 
Thorium-230 2.56 0.81 0.28 
Thorium-232 0.87 0.43 0.12 
Uranium-235 0.09 0.11 0.16 
Uranium-238 1.26 0.78 3.64 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD06679 SLD06680 02/13/01 1 2.5 Actinium-227 0.05 0.13 0.19 0.12 

Americium-241 -0.01 0.07 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 14.02 1.64 0.29 

Protactinium-231 0.03 0.60 0.93 

Radium-226 1.09 0.08 0.05 

Radium-228 0.78 0.10 0.09 

Thorium-228 1.09 0.52 0.34 

Thorium-230 3.35 1.01 0.14 

Thorium-232 1.24 0.55 0.30 

Uranium-235 0.17 0.13 0.18 

Uranium-238 2.04 1.21 4.25 

SLD06762 SLD06762 02/21/01 0.5 1.0 0.5 Actinium-227 0.02 0.05 0.08 0.00 
Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 -- 0.01 

Potassium-40 0.91 0.22 0.13 

Protactinium-231 -0.16 0.21 0.36 

Radium-226 0.40 0.03 0.03 

Radium-228 0.04 0.03 0.05 

Thorium-228 -0.02 0.04 0.45 

Thorium-230 0.53 0.45 0.24 

Thorium-232 0.18 0.25 0.24 

Uranium-235 0.07 0.06 0.09 

Uranium-238 0.32 0.38 1.75 

SLD06787 02/21/01 1 2.5 Actinium-227 0.13 0.15 0.23 0.18 
Americium-241 0.07 0.08 0.14 

Cesium-137 -0.02 0.02 0.04 

Potassium-40 10.34 1.27 0.32 

Protactinium-231 0.28 0.64 1.02 

Radium-226 2.06 0.13 0.07 

Radium-228 0.97 0.11 0.10 

Thorium-228 1.16 0.54 0.14 

Thorium-230 4.40 1.23 0.26 

Thorium-232 1.00 0.49 0.14 

Uranium-235 0.16 0.16 0.23 

Uranium-238 2.38 1.14 4.67 

SLD06763 SLD06763 02/21/01 0.5 1.0 0.5 Actinium-227 0.04 0.06 0.09 0.00 

Americium-241 0.02 0.03 0.05 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.21 0.29 0.16 

Protactinium-231 0.01 0.25 0.45 

Radium-226 0.43 0.04 0.03 

Radlum-228 0.10 0.03 0.03 

Thorium-228 0.07 0.14 0.28 

Thorium-230 0.89 0.44 0.24 

Thorium-232 0.05 0.09 0.13 

Uranium-235 0.03 0.05 0.09 

Uranium-238 0.40 0.36 2.24 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD06763 SLD06788 02/21/01 1 2.5 Actinium-227 0.11 0.20 0.24 0.12 
Americium-241 0.00 0.09 0.14 
Cesium-137 0.00 0.02 0.03 
Potassium-40 12.31 1.48 0.40 
Protactinium-231 0.28 0.65 1.04 

Radium-226 1.61 0.11 0.07 
Radium-228 0.93 0.12 0.10 
Thorium-228 1.32 0.57 0.26 
Thorium-230 3.07 0.95 0.14 

Thorium-232 1.33 0.57 0.14 

Uranium-235 0.10 0.17 0.23 
Uranium-238 2.76 1.42 5.34 

SLD06764 5LD06764  02/21/01 0.5 1.0 0.5 Actinium-227 20.02 0.05 0.08 0.00 
Americium-241 -0.01 0.03 0.05 
Cesium-137 0.00 0.01 0.01 
Potassium-40 1.25 0.24 0.11 

Protactinium-231 -0.12 0.24 0.36 
Radium-226 0.41 0.03 0.03 
Radium-228 0.07 0.03 0.04 
Thorium-228 -0.03 0.13 0.46 
Thorium-230 0.85 0.47 0.33 
Thorium-232 0.11 0.20 U.4U 
Uranium-235 0.01 0.05 0.09 
Uranium-238 0.50 0.39 1.83 

SLD06789 02/21/01 1 2.4 Actinium-227 0.04 0.10 0.15 0.03 
Americium-241 0.01 0.05 0.09 
Cesium-137 -0.01 0.01 0.02 
Potassium-40 4.68 0.65 0.21 

Protactinium-231 -0.46 0.42 0.59 
Radium-226 0.78 0.06 0.04 
Radium-228 0.42 0.06 0.05 
Thorium-228 0.89 0.53 0.45 
Thorium-230 2.41 0.93 0.18 

Thorium-232 0.67 0.44 0.18 
Uranium-235 0.07 0.09 0.14 
Uranium-238 0.31 0.74 3.48 

5LD06765 SL006765 02/21/01 0.5 1.0 0.5 Actinium-227 0.01 0.05 0.08 0.00 
Americium-241 0.00 0.03 0.05 
Cesium-137 0.00 0.01 0.01 

Potassium-40 0.91 0.25 0.15 

Protactinium-231 0.05 0.22 0.41 

Radium-226 0.43 0.03 0.02 
Radium-228 0.06 0.03 0.04 
Thorium-228 0.12 0.18 0.30 
Thorium-230 0.79 0.42 0.13 

Thorium-232 0.05 0.10 0.13 
Uranium-235 0.02 0.05 0.09 
Uranium-238 0.51 0.40 1.42 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs1 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD06765 5LD06790 02/21/01 1 2.5 Actinium-227 0.08 0.13 0.20 0.06 

Americium-241 0.02 0.07 0.12 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 8.88 1.15 0.31 

Protactinium-231 0.18 0.57 0.91 

Radium-226 1.47 0.10 0.05 

Radium-228 0.58 0.09 0.08 

Thorium-228 0.79 0.44 0.35 

Thorium-230 2.84 0.91 0.14 

Thorium-232 0.98 0.48 0.14 

Uranium-235 0.13 0.17 0.20 

Uranium-238 1.58 0.95 4.19 

SLD06766 SLD06766  02/14/01 0.5 1.0 0.5 Actinium-227 0.10 0.11 0.18 0.05 
Americium-241 0.05 0.11 0.10 

Cesium-137 0.01 

4.80 

0.02 0.03 

Potassium-40 0.70 0.23 

Protactinium-231 -0.18 0.52 0.79 

Radium-226 1.47 0.10 0.05 

Radium-228 0.43 0.07 0.08 

Thorium-228 1.21 0.56 0.15 

Thorium-230 2.67 0.90 0.15 

Thorium-232 0.42 0.32 0.27 

Uranium-235 0.16 0.10 0.17 

Uranium-238 1.59 0.79 3.39 

SLD06791 02/08/01 1 2.5 Actinium-227 0.13 0.13 0.20 0.06 
Americium-241 0.11 0.16 0.27 

Cesium-137 0.00 0.02 0.03 

Potassium-40 14.79 1.77 0.26 

Protactinium-231 0.22 0.57 0.88 

Radium-226 1.47 0.10 0.05 

Radium-228 1.07 0.11 0.08 

Thorium-228 1.20 0.53 0.29 

Thorium-230 2.09 0.73 0.13 

Thorium-232 1.41 0.57 0.13 

Uranium-235 0.11 0.15 0.21 

Uranium-238 2.70 1.39 4.03 

SLD06767 SLD06767 02/08/01 0.5 1.0 0.5 Actinium-227 0.12 0.12 0.20 0.07 

Americium-241 0.03 0.16 0.25 

Cesium-137 0.10 0.03 0.01 

Potassium-40 7.51 1.00 0.27 

Protactinium-231 -0.06 0.57 0.86 

Radium-226 1.60 0.11 0.06 

Radlum-22o 0.61 0.09 0.08 

Thorium-228 0.82 0.45 0.36 

Thorium-230 2.32 0.81 0.32 

Thorium-232 1.22 0.55 0.14 

Uranium-235 0.15 0.16 0.19 

Uranium-238 3.29 1.65 3.66 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD06767 SLD06792 02/08/01 1 2.5 Actinium-227 0.09 0.10 0.19 0.10 
Americium-241 0.13 0.15 0.25 
Cesium-137 0.10 0.03 0.03 
Potassium-40 10.32 1.26 0.22 

Protactinium-231 -0.16 0.55 0.81 
Radium-226 2.10 0.13 0.05 
Radium-228 0.90 0.10 0.08 

Thorium-228 1.03 0.52 0.15 

Thorium-230 2.83 0.95 0.29 
Thorium-232 1.48 0.64 0.15 
Uranium-235 0.17 0.13 0.19 
Uranium-238 2.30 1.35 3.13 

SLD06768 SLD06768  02/08/01 0.5 1.0 0.5 Actinium-227 0.12 0.09 0.15 0.09 
Americium-241 0.01 0.12 0.19 
Cesium-137 0.03 0.02 0.02 

Potassium-40 12.77 1.49 0.14 

Protactinium-231 0.37 0.44 0.69 
Radium-226 1.23 0.08 0.04 
Radium-228 0.57 0.07 0.06 
Thorium-228 0.90 0.48 0.15 

Thorium-230 2.90 0.96 0.15 

Thorium-232 0.60 0.39 0.28 
Uranium-235 0.09 0.11 0.15 
Uranium-238 2.97 1.69 3.31 

SLD06793 02/08/01 1 2.5 Actinium-227 0.22 0.12 0.19 0.06 
Americium-241 0.00 0.16 0.25 
Cesium-137 0.00 0.02 0.03 
Potassium-40 14.26 1.67 0.23 

Protactinium-231 0.21 0.54 0.82 
Radium-226 1.78 0.11 0.05 
Radium-228 1.13 0.11 0.07 
Thorium-228 0.77 0.40 0.28 
Thorium-230 2.26 0.75 0.13 
Thorium-232 0.96 0.45 0.23 
Uranium-235 0.18 0.15 0.19 
Uranium-238 2.83 1.61 3.19 

SLD06774 SLD06774 02/22/01 0.5 1.0 0.5 Actinium-227 0.16 0.07 0.12 0.10 
Americium-241 0.01 0.02 0.03 
Cesium-137 0.01 0.01 0.02 
Potassium-40 5.17 0.61 0.17 

Protactinium-231 0.43 0.31 0.50 
Radium-226 0.96 0.06 0.03 

Radium-228 0.34 0.05 0.04 

Thorium-228 0.84 0.45 0.14 

Thorium-230 3.45 1.04 0.14 

Thorium-232 0.78 0.43 0.14 

Uranium-235 0.09 0,09 0.10 

Uranium-238 1.13 0.36 2.16 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft i  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06774 SLD06799 02/22/01 1 2.5 Actinium-227 0.83 0.13 0.20 0.15 

Americium-241 0.01 0.03 0.05 

Cesium-137 0.01 0.02 0.03 

Potassium-40 10.43 1.14 0.22 

Protactinium-231 0.21 0.48 0.73 

Radium-226 2.16 0.12 0.05 

Radium-228 1.17 0.11 0.06 

Thorium-228 1.85 0.70 0.14 

Thorium-230 3.31 1.00 0.26 

Thorium-232 1.48 0.61 0.14 

Uranium-235 0.25 0.13 0.14 

Uranium-238 2.93 0.55 3.31 

5LD06775 5LD06775  02/21/01 0 0.5 0.0 Actinium-227 0.10 0.12 0.18 0.15 
Americium-241 0.01 0.06 0.10 

Cesium-137 0.03 0.02 0.02 

Potassium-40 7.40 0.97 0.26 

Protactinium-231 0.10 0.51 0.81 

Radium-226 1.37 0.09 0.05 

Radium-228 0.53 0.08 0.08 

Thorium-228 1.14 0.56 0.16 

Thorium-230 2.62 0.92 0.16 

Thorium-232 1.13 0.56 0.16 

Uranium-235 0.02 0.10 0.17 

Uranium-238 1.65 0.87 3.18 

SLD06800 02/21/01 0.5 2.0 Actinium-227 0.13 0.07 0.17 0.00 
Americium-241 0.04 0.07 0.11 

Cesium-137 0.01 0.02 0.03 

Potassium-40 9.36 1.14 0.26 

Protactinium-231 -0.16 0.52 0.80 

Radium-226 1.22 0.08 0.05 

Radium-228 0.77 0.10 0.08 

Thorium-228 0.87 0.46 0.32 

Thorium-230 1.16 0.53 0.14 

Thorium-232 0.89 0.46 0.14 

Uranium-235 0.21 0.14 0.18 

Uranium-238 1.60 0.96 3.83 

SLD06776 SLD06776 02/22101 0 0.5 0.0 Actinium-227 0.18 0.08 0.12 0.36 

Americium-241 -0.01 0.02 0.03 

Cesium-137 0.05 0.02 0.02 

Potassium-40 7.00 0.79 0.18 

Protactinium-231 0.35 0.35 0.54 

Radium-226 1.26 0.07 0.03 _ 
Radlum-228 0.45 0.05 0.05 

Thorium-228 1.48 0.66 0.30 

Thorium-230 2.74 0.95 0.16 

Thorium-232 2.08 0.80 0.16 

Uranium-235 0.14 0.08 0.10 

Uranium-238 - 	1.13 0.37 2.14 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06776 SLD06801 02/22/01 0.5 2.0 Actinium-227 0.14 0.08 0.17 0.22 
Americium-241 0.02 0.03 0.05 
Cesium-137 0.07 0.03 0.03 
Potassium-40 10.18 1.17 0.29 

Protactinium-231 0.14 0.58 0.87 
Radium-226 2.71 0.15 0.05 
Radium-228 1.08 0.11 0.08 
Thorium-228 1.42 0.61 0.15 
Thorium-230 3.99 1.16 0.27 

Thorium-232 1.30 0.58 0.15 
Uranium-235 0.32 0.12 0.17 

Uranium-238 4.72 0.65 3.35 
SLD06777 5LD06777  02/21/01 0 0.5 0.0 Actinium-227 0.04 0.06 0.10 0.00 

Americium-241 0.00 0.03 0.06 
Cesium-137 0.00 0.01 0.02 
Potassium-40 2.81 0.45 0.19 

Protactinium-231 -0.11 0.27 0.42 
Radium-226 0.62 0.04 0.03 
Radium-228 0.23 0.04 0.04 
Thorium-228 0.42 0.31 0.27 
Thorium-230 1.76 0.68 0.14 
Thorium-232 0.16 0.1 v U. i 4 
Uranium-235 0.06 0.08 0.11 
Uranium-238 1.13 0.59 1.77 

SLD06802 02/21/01 0.5 2.0 Actinium-227 0.10 0.18 0.26 0.29 
Americium-241 0.13 0.10 0.17 
Cesium-137 0.02 0.03 0.04 
Potassium-40 11.33 1.39 0.40 

Protactinium-231 -0.25 0.75 1.13 
Radium-226 2.91 0.17 0.08 
Radium-228 1.15 0.13 0.11 
Thorium-228 1.95 0.79 0.17 

Thorium-230 4.79 1.41 0.31 
Thorium-232 1.62 0.70 0.17 
Uranium-235 0.27 0.18 0.26 
Uranium-238 4.68 1.29 4.98 

SLD06778 SLD06778 02/27/01 0 0.5 0.0 Actinium-227 0.17 0.12 0.19 0.77 
Americium-241 0.00 0.15 0.24 

Cesium-137 0.31 0.06 0.03 
Potassium-40 9.35 1.14 0.24 

Protactinium-231 0.04 0.54 0.81 
Radium-226 2.38 0.14 0.05 
Radium-228 0.84 0.09 0.08 
Thorium-228 1.38 0.62 0.29 
Thorium-230 5.06 1.41 0.16 
Thorium-232 1.54 0.66 0.29 
Uranlum-235 0.15 0.17 0.20 
Uranium-238 4.28 1.53 3.16 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06778 5LD06803 02/27/01 0.5 

, 

2.0 Actinium-227 0.17 0.15 0.24 0.23 
Americium-241 0.06 0.20 0.32 

Cesium-137 0.00 0.02 0.03 
Potassium-40 9.37 1.20 0.32 

Protactinium-231 0.60 0.68 1.06 

Radium-226 2.98 0.18 0.07 

Radium-228 0.95 0.11 0.10 

Thorium-228 0.89 0.49 0.39 

Thorium-230 4.07 1.21 0.16 

Thorium-232 0.95 0.50 0.34 

Uranium-235 0.34 0.17 0.24 

Uranium-238 5.74 2.46 4.01 

SLD06779 SLD06779  02/22/01 0 0.5 0.0 Actinium-227 0.02 0.49 0.76 0.03 
Americium-241 -0.11 0.17 0.21 

Cesium-137 0.04 0.09 0.17 

Potassium-40 4.42 1.89 1.65 

Protactinium-231 -1.12 2.39 3.99 

Radium-226 1.42 0.25 0.25 

Radium-228 0.54 0.37 0.41 

Thorium-228 0.53 0.33 0.13 

Thorium-230 1.77 0.65 0.13 

Thorium-232 0.14 0.17 0.13 

Uranium-235 0.37 0.67 0.66 

Uranium-238 3.01 2.86 21.23 

SLD06804 

I 
1 

02/22/01 0.5 2.0 Actinium-227 0.42 0.11 0.17 0.19 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.14 0.03 0.02 

Potassium-40 10.34 1.14 0.24 

Protactinium-231 0.74 0.43 0.69 

Radium-226 1.86 0.10 0.04 

Radium-228 0.64 0.07 0.06 

Thorium-228 0.89 0.46 0.30 

Thorium-230 4.57 1.24 0.14 

Thorium-232 0.61 0.37 0.14 

Uranium-235 0.23 0.12 0.13 

Uranium-238 2.04 0.43 2.86 

SLD06780 SLD06780 02/27/01 0 0.5 0.0 Actinium-227 0.07 0.05 0.22 0.19 

Americium-241 -0.18 0.18 0.27 

Cesium-137 0.06 0.03 0.03 

Potassium-40 8.18 1.09 0.33 

Protactinium-231 0.24 0.61 0.94 

Radium-226 2.02 0.13 0.06 

Radium-228 0.77 0.10 0.09 

Thorium-228 0.88 0.49 0.38 

Thorium-230 2.73 0.93 0.15 

Thorium-232 0.55 0.37 0.29 

Uranium-235 0.19 0.15 0.22 

Uranium-238 3.28 1.85 3.81 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pC i/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD06780 5LD06805 02/27/01 0.5 1.7 Actinium-227 0.28 0.16 0.25 0.24 
Americium-241 0.05 0.21 0.34 
Cesium-137 0.25 0.06 0.04 
Potassium-40 10.42 1.30 0.30 
Protactinium-231 0.40 0.70 1.08 
Radium-226 2.99 0.18 0.07 
Radium-228 0.90 0.11 0.10 
Thorium-228 1.80 0.77 0.32 
Thorium-230 4.50 1.37 0.43 
Thorium-232 1.33 0.64 0.32 
Uranium-235 0.40 0.17 0.24 

Uranium-238 3.90 1.77 4.08 
SLD82081 SLD82081 04/05/04 0.2 0.7 0.2 Actinium-227 0.00 0.07 0.06 0.00 

Americium-241 0.00 0.01 0.02 
Cesium-137 0.00 0.01 0.01 
Potassium-40 1.19 0.19 0.09 

Protactinium-231 0.01 0.19 0.31 

Radium-226 0.69 0.04 0.03 
Radium-228 0.05 0.02 0.03 
Thorium-228 0.31 0.27 0.33 
Thorium-230 0.73 0.40 0.25 
Thorium-232 0.10 0.14 0.13 
Uranium-235 0.04 0.09 0.15 
Uranium-238 0.39 0.10 0.12 

SLD82082 04/05/04 1.7 2.2 Actinium-227 -0.06 0.13 0.14 0.07 
Americium-241 0.03 0.03 0.05 
Cesium-137 0.00 0.01 0.02 
Potassium-40 17.29 1.01 0.16 

Protactinium-231 0.23 0.42 0.62 
Radium-226 1.39 0.06 0.05 
Radium-228 0.94 0.06 0.06 
Thorium-228 2.15 0.79 0.16 
Thorium-230 2.88 0.95 0.16 

Thorium-232 1.21 0.56 0.16 
Uranium-235 0.08 0.17 0.28 
Uranium-238 1.22 0.22 0.24 

SLD82083 04/05/04 2.7 3.2 Actinium-227 0.00 0.12 0.12 0.01 
Americium-241 0.00 0.03 0.04 
Cesium-137 0.00 0.01 0.02 
Potassium-40 14.95 0.88 0.17 

Protactinium-231 0.06 0.39 0.58 
Radium-226 1.31 0.06 0.05 
Radium-228 0.72 0.05 0.05 
Thorium-228 0.92 0.44 0.23 
Thorium-230 2.09 0.70 0.13 

Thorium-232 0.79 0.40 0.13 
uranium-235 0.14 0.15 0.25 
Uranium-238 1.13 0.19 0.22 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD82081 SLD82084 04/05/04 4.2 4.7 Actinium-227 -0.11 0.13 0.13 0.00 
Americium-241 0.03 0.03 0.05 

Cesium-137 -0.02 0.01 0.02 

Potassium-40 17.07 1.00 0.17 

Protactinium-231 0.47 0.41 0.63 

Radium-226 1.52 0.06 0.05 

Radium-228 0.97 0.06 0.06 

Thorium-228 2.05 0.71 0.13 

Thorium-230 1.93 0.68 0.24 

Thorium-232 0.67 0.38 0.24 

Uranium-235 0.19 0.17 0.29 

Uranium-238 1.56 0.23 0.24 

SLD82085 04/05/04 7.7 8.2 Actinium-227 -0.05 0.12 0.12 0.07 
Americium-241 0.01 0.03 0.04 

Cesium-137 0.00 0,01 0.02 

Potassium-40 15.86 0.91 0.14 

Protactinium-231 0.31 0.39 0.59 

Radium-226 1.47 0.06 0.05 

Radium-228 0.92 0.06 0.05 

Thorium-228 2.00 0.73 0.27 

Thorium-230 2.46 0.83 0.27 

Thorium-232 1.63 0.64 0.14 

Uranium-235 0.15 0.16 0.26 

Uranium-238 1.34 0.21 0.23 

SLD82091 5LD82091 04/06/04 0.2 0.7 0.2 Actinium-227 0.03 0.08 0.08 0.00 
Americium-241 0.05 0.02 0.05 

Cesium-137 0.00 0.01 0.01 

Potassium-40 0.82 0.21 0.11 

Protactinium-231 -0.20 0.26 0.35 

Radium-226 0.65 0.04 0.03 

Radium-228 0.04 0.03 0.05 

Thorium-228 0.16 0.19 0.28 

Thorium-230 0.45 0.30 0.23 

Thorium-232 0.13 0.16 0.23 

Uranium-235 0.04 0.12 0.17 

Uranium-238 0.40 0.15 0.19 

SLD82092 04/06/04 1.2 1.7 Actinium-227 0.00 0.21 0.22 0.07 

Americium-241 -0.03 0.09 0.14 

Cesium-137 0.02 0.02 0.04 

Potassium-40 8.20 0.79 0.33 

Protactinium-231 0.29 0.60 0.92 

Radium-226 2.61 0.12 0.08 

Radium-228 0.72 0.08 0.07 

Thorium-228 0.84 0.44 0.26 

Thorium-230 2.74 0.88 0.14 

Thorium-232 1.09 0.51 0.14 

Uranium-235 0.18 0.29 0.47 

Uranium-238 2.46 0.46 0.50 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of s  
Ratios 
Value 

SLD82091 SLD82093 04/06/04 2.2 2.7 Actinium-227 0.06 0.18 0.19 0.07 
Americium-241 0.01 0.07 0.11 
Cesium-137 0.03 0.02 0.03 
Potassium-40 8.53 0.72 0.20 
Protactinium-231 0.21 0.55 0.83 
Radium-226 1.86 0.09 0.07 
Radium-228 0.61 0.08 0.07 

Thorium-228 1.20 0.57 0.43 

Thorium-230 2.90 0.93 0.28 
Thorium-232 0.75 0.43 0.28 

Uranium-235 0.24 0.24 0.40 

Uranium-238 1.97 0.35 0.39 

SLD82094 04/06/04 3.2 3.7 Actinium-227 -0.27 0.20 0.22 0.05 
Americium-241 0.06 0.08 0.13 
Cesium-137 -0.01 0.02 0.03 
Potassium-40 16.13 1.16 0.28 

Protactinium-231 0.45 0.62 0.96 
Radium-226 1.68 0.10 0.09 
Radium-228 1.06 0.09 0.09 
Thorium-228 1.48 0.59 0.13 
Thorium-230 2.40 0.79 0.25 
Thorium-232 0.87 0.44 0.25 
Uranium-235 0.42 0.37 0.45 
Uranium-238 1.85 0.43 0.45 

SLD82095 04/06/04 5.7 6.2 Actinium-227 -0.01 0.14 0.15 0.00 
Americium-241 -0.01 0.06 0.09 
Cesium-137 -0.01 0.01 0.02 
Potassium-40 12.37 0.84 0.17 

Protactinium-231 0.23 0.44 0.68 
Radium-226 1.15 0.07 0.05 
Radium-228 0.51 0.06 0.06 
Thorium-228 0.89 0.43 0.27 

Thorium-230 0.87 0.42 0.12 

Thorium-232 0.94 0.44 0.23 
Uranium-235 0.11 0.19 0.32 
Uranium-238 1.00 0.29 0.33 

SLD82101 SLD82101 04/06/04 0.3 0.8 0.3 Actinium-227 0.02 0.09 0.09 0.00 
Americium-241 -0.03 0.03 0.06 

Cesium-137 0.01 0.01 0.01 

Potassium-40 2.31 0.30 0.13 

Protactinium-231 -0.24 0.24 0.37 

Radium-226 0.78 0.04 0.03 
Radium-228 0.13 0.03 0.04 
Thorium-228 0.15 0.17 0.13 
Thorium-230 0.96 0.46 0.25 

Thorium-232 0.09 0.14 0.25 
Uranium-235 -0.06 0.13 0.20 
Uranium-238 0.41 0.33 0.27 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of s  
Ratios 
Value 

SLD82101 SLD82102 04/06/04 1.3 1.8 Actinium-227 0.00 0.20 0.22 0.00 
Americium-241 0.01 0.09 0.13 

Cesium-137 -0.01 0.03 0.04 

Potassium-40 16.20 1.17 0.26 

Protactinium-231 0.03 0.67 0.99 

Radium-226 2.00 0.11 0.09 

Radium-228 0.92 0.10 0.10 

Thorium-228 1.22 0.55 0.31 

Thorium-230 1.50 0.61 0.14 

Thorium-232 0.62 0.37 0.14 

Uranium-235 -0.18 0.33 0.45 

Uranium-238 1.62 0.40 0.47 

5LD82103 04/06/04 2.8 3.2 Actinium-227 0.16 0.17 0.18 0.00 
Americium-241 0.02 0.07 0.11 

Cesium-137 -0.01 0.02 0,02 

Potassium-40 13.34 0.96 0.20 

Protactinium-231 0.45 0.54 0.85 

Radium-226 1.42 0.08 0.07 

Radium-228 0.81 0.08 0.07 

Thorium-228 1.11 0.50 0.14 

Thorium-230 1.51 0.61 0.34 

Thorium-232 1.09 0.50 0.25 

Uranium-235 0.10 0.23 0.38 

Uranium-238 1.35 0.36 0.37 

5LD82104 04/06/04 4.5 5.0 Actinium-227 0.01 0.18 0.20 0.05 
Americium-241 -0.03 0.07 0.12 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 14.75 1.02 0.24 

Protactinium-231 -0.20 0.58 0.83 

Radium-226 1.59 0.09 0.07 

Radium-228 1.03 0.08 0.07 

Thorium-228 1.48 0.58 0.13 

Thorium-230 2.64 0.82 0.24 

Thorium-232 1.16 0.51 0.28 

Uranium-235 -0.04 0.25 0.40 

Uranium-238 0.65 0.65 0.56 

SLD82111 5LD82111 04/05/04 0.3 0.8 0.3 Actinium-227 -0.02 0.11 0.10 0.04 

Americium-241 -0.02 0.02 0.03 

Cesium-137 0.05 0.02 0.02 

Potassium-40 13.94 0.80 0.12 

Protactinium-231 0.03 0.31 0.45 

Radium-226 1.08 0.05 0.04 

Radium-228 0.44 0.04 0.04 

Thorium-228 0.61 0.37 0.14 

Thorium-230 2.13 0.74 0.14 

Thorium-232 0.55 0.35 0.26 

Uranium-235 -0.03 0.14 0.22 

Uranium-238 1.22 0.17 0.17 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD82111 5LD82112 04/05/04 1.3 1.8 Actinium-227 0.33 0.12 0.18 0.27 
Americium-241 0.04 0.05 0.07 

Cesium-137 0.70 0.05 0.03 
Potassium-40 9.23 0.76 0.26 

Protactinium-231 0.39 0.63 0.94 

Radium-226 5.54 0.15 0.08 

Radium-228 0.77 0.07 0.09 

Thorium-228 1.73 0.64 0.32 

Thorium-230 5.03 1.25 0.13 

Thorium-232 0.89 0.44 0.24 

Uranium-235 0.28 0.27 0.44 

Uranium-238 4.78 0.37 0.35 

SLD82113 04/05/04 3 3.5 Actinium-227 0.03 0.50 0.49 0.19 
Americium-241 -0.05 0.12 0.16 

Cesium-137 0.01 0.05 0.08 

Potassium-40 8.66 1.32 0.78 

Protactinium-231 0.49 1.61 2.40 

Radium-226 4.78 0.26 0.21 

Radium-228 0.73 0.20 0.21 

Thorium-228 0.84 0.43 0.28 

Thorium-230 4.14 1.10 0.13 

Thorium-232 1.18 0.51 0.24 

Uranium-235 -0.14 0.62 0.99 

Uranium-238 3.44 0.72 0.89 

SLD82114 04/05/04 5.5 6.0 Actinium-227 0.01 0.22 0.20 0.11 
Americium-241 0.00 0.05 0.07 

Cesium-137 0.01 0.03 0.03 

Potassium-40 9.95 0.84 0.24 

Protactinium-231 1.04 0.61 0.97 

Radium-226 3.28 0.12 0.08 

Radium-228 1.62 0.10 0.08 

Thorium-228 1.93 0.69 0.29 

Thorium-230 2.13 0.73 0.13 

Thorium-232 1.73 0.64 0.24 

Uranium-235 0.14 0.27 0.44 

Uranium-238 3.05 0.34 0.36 

SLD82121 SLD82121 04/07/04 0.2 0.7 0.2 Actinium-227 0.04 0.07 0.06 0.00 
Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 0.95 0.16 0.10 

Protactinium-231 0.02 0.16 0.26 

Radium-226 0.58 0.03 0.02 

Radium-228 0.05 0.02 0.02 

Thorium-228 0.07 0.14 0.18 

Thorium-230 0.65 0.44 0.34 

Thorium-232 -0.02 0.03 0.34 

Uranium-235 0.07 0.08 0.13 

Uranium-238 0.41 0.10 0.11 

• 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 
Ratios 
Value 

SLD82121 SLD82122 04/07/04 1.7 2.2 Actinium-227 0.28 0.53 0.50 0.20 

Americium-241 0.13 0.12 0.19 

Cesium-137 0.02 0.05 0.09 

Potassium-40 10.50 1.51 0.76 

Protactinium-231 1.28 1.54 2.41 

Radium-226 4.86 0.27 0.21 

Radium-228 1.08 0.21 0.23 

Thorium-228 1.19 0.57 0.35 

Thorium-230 3.93 1.16 0.16 

Thorium-232 1.27 0.58 0.16 

Uranium-235 0.33 0.68 1.13 

Uranium-238 3.67 0.73 1.16 

5LD82123 04/07/04 2.7 3.2 Actinium-227 0.00 0.35 0.36 0.00 
Americium-241 0.03 0.08 0.12 

Cesium-137 0.00 0.04 0,06 

Potassium-40 6.88 1.10 0.51 

Protactinium-231 -0.52 1.04 1.65 

Radium-226 1.12 0.14 0.18 

Radium-228 0.47 0.16 0.16 

Thorium-228 0.86 0.45 0.14 

Thorium-230 1.19 0.55 0.36 

Thorium-232 0.20 0.22 0.27 

Uranium-235 0.42 0.42 0.73 

Uranium-238 1.24 0.56 0.64 

SLD82124 04/07/04 4.2 4.7 Actinium-227 0.34 0.61 0.64 0.13 
Americium-241 0.02 0.63 1.08 

Cesium-137 -0.04 0.07 0.10 

Potassium-40 15.14 2.10 1.14 

Protactinium-231 0.37 2.00 2.95 

Radium-226 3.68 0.27 0.25 

Radium-228 1.33 0.23 0.24 

Thorium-228 1,24 0.52 0.31 

Thorium-230 3.52 0.97 0.23 

Thorium-232 1.27 0.52 0.12 

Uranium-235 -0.08 0.85 1.36 

Uranium-238 -1.38 4.62 2.26 

SLD82131 SLD82131 04/07/04 0.3 0.8 0.3 Actinium-227 0.01 0.09 0.08 0.00 

Americium-241 -0.03 0.07 0.11 

Cesium-137 0.01 0.01 0.01 

Potassium-40 1.02 0.20 0.10 

Protactinium-231 -0.04 0.23 0.37 

Radium-226 0.63 0.04 0.03 

Radium-228 0.07 0.04 0.05 

Thorium-228 0.30 0.25 0.14 

Thorium-230 1.15 0.52 0.14 

Thorium-232 0.05 0.10 0.14 

Uranium-235 0.00 0.12 0.19 

Uranium-238 0.12 0.53 0.30 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD82131 SLD82132 04/07/04 1.3 1.8 Actinium-227 -0.28 0.53 0.56 0.08 
Americium-241 -0.13 0.53 0.89 
Cesium-137 -0.04 0.06 0.08 
Potassium-40 13.58 1.73 0.44 
Protactinium-231 -1.30 1.52 2.31 
Radium-226 3.38 0.25 0.22 
Radium-228 1.14 0.22 0.22 

Thorium-228 1.38 0.62 0.29 
Thorium-230 3.01 0.98 0.16 
Thorium-232 0.98 0.50 0.16 
Uranium-235 -0.11 0.71 1.13 

Uranium-238 -0.68 4.02 2.05 

SLD82133 04/07/04 2.8 3.3 Actinium-227 0.37 0.61 0.70 0.34 
Americium-241 0.66 0.66 1.18 

Cesium-137 0.00 0.06 0.09 
Potassium-40 11.65 1.70 1.13 

Protactinium-231 -1.10 2.07 2.83 
Radium-226 6.20 0.32 0.26 
Radium-228 1.55 0.26 0.27 
Thorium-228 1.77 0.75 0.18 

Thorium-230 5.38 1.52 

0.76 

0.33 

0.33 Thorium-232 1.80 

Uranium-235 0.18 0.85 1.39 
Uranium-238 4.48 5.06 2.35 

SLD82135 04/07/04 2.8 3.3 Actinium-227 0.18 0.17 0.15 0.00 
Americium-241 -0.02 0.11 0.19 
Cesium-137 0.00 0.02 0.02 
Potassium-40 1.46 0.37 0.21 

Protactinium-231 0.03 0.44 0.73 
Radium-226 0.77 0.06 0.06 
Radium-228 0.23 0.06 0.05 
Thorium-228 0.29 0.31 0.46 
Thorium-230 0.95 0.54 0.18 

Thorium-232 0.19 0.24 0.34 
Uranium-235 0.19 0.19 0.32 
Uranium-238 0.11 0.94 0.57 

SLD82134 04/07/04 5.5 6.0 Actinium-227 -0.06 0.21 0.20 0.04 
Americium-241 0.07 0.17 0.26 
Cesium-137 -0.01 0.02 0.03 
Potassium-40 15.51 0.98 0.24 
Protactinium-231 0.08 0.58 0.84 

Radium-226 1.75 0.08 0.08 
Radium-228 1.01 0.08 0.08 
Thorium-228 1.45 0.57 0.13 
Thorium-230 2.41 0.77 0.13 

Thorium-232 0.91 0.44 0.23 
Uranium-235 -0.17 0.29 0.40 
Uranium-238 1.63 0.46 0.47 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) °  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82141 SLD82141 04/14/04 0.2 0.7 0.2 Actinium-227 0.03 0.10 0.08 0.00 

Americium-241 0.01 0.02 0.03 

Cesium-137 -0.01 0.01 0.01 

Potassium-40 1.69 0.27 0.12 

Protactinium-231 -0.03 0.24 0.40 

Radium-226 0.99 0.05 0.04 

Radium-228 0.07 0.03 0.03 

Thorium-228 0.13 0.17 0.24 

Thorium-230 1.37 0.55 0.13 

Thorium-232 0.12 0.17 0.28 

Uranium-235 0.07 0.12 0.20 

Uranium-238 0.69 0.14 0.17 

5LD82142 04/14/04 1.2 1.7 Actinium-227 -0.19 0.22 0.23 0.19 
Americium-241 -0.01 0.05 0.08 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.59 0.81 0.26 

Protactinium-231 -0.23 0.61 0.89 

Radium-226 4.35 0.14 0.07 

Radium-228 1.20 0.09 0.08 

Thorium-228 1.42 0.59 0.34 

Thorium-230 3.85 1.08 0.25 

Thorium-232 1.45 0.59 0.14 

Uranium-235 0.08 0.28 0.46 

Uranium-238 3.25 0.42 0.41 

SLD82143 04/14/04 3.1 3.6 Actinium-227 -0.12 0.42 0.40 0.13 
Americium-241 -0.01 0.11 0.15 

Cesium-137 -0.02 0.04 0.07 

Potassium-40 10.65 1.36 0.57 

Protactinium-231 0.16 1.22 1.86 

Radium-226 3.76 0.20 0.15 

Radium-228 1.30 0.15 0.16 

Thorium-228 2.02 0.77 0.35 

rhorium-230 2.85 0.95 0.16 

Thorium-232 1.62 0.67 0.16 

Uranium-235 0.19 0.51 0.85 

Uranium-238 3.15 0.70 0.72 

SLD82144 04/14/04 5.2 5.7 Actinium-227 -0.41 0.47 0.44 0.18 

Americium-241 0.00 0.11 0.16 

Cesium-137 -0.01 0.05 0.07 

Potassium-40 9.99 1.43 0.75 

Protactinium-231 0.00 1.35 2.03 

Radium-226 3.79 0.23 0.18 

RaUlum-228 1.27 0.1§ 0.18 

Thorium-228 1.12 0.50 0.13 

Thorium-230 3.52 1.00 0.24 

Thorium-232 1.50 0.59 0.13 

Uranium-235 0.04 0.52 0.85 

Uranium-238 3.84 0.79 0.72 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD82151 SLD82151 04/07/04 0.2 0.7 0.2 Actinium-227 0.01 0.08 0.08 0.00 
Americium-241 0.02 0.03 0.05 
Cesium-137 0.00 0.01 0.01 
Potassium-40 1.34 0.25 0.13 
Protactinium-231 0.22 0.33 0.39 
Radium-226 0.67 0.04 0.03 
Radium-228 0.10 0.03 0.03 
Thorium-228 0.15 0.19 0.31 
Thorium-230 0.31 0.25 0.23 
Thorium-232 0.05 0.09 0.13 
Uranium-235 0.08 0.12 0.19 
Uranium-238 0.59 0.16 0.21 

SLD82152 04/07/04 1.7 2.2 Actinium-227 0.08 0.26 0.26 0.19 
Americium-241 0.09 0.11 0.18 
Cesium-137 0.00 0.03 0.04 
Potassium-40 10.00 0.94 0.34 

Protactinium-231 -0.60 0.75 1.21 
Radium-226 3.98 0.15 0.10 
Radium-228 0.83 0.10 0.11 
Thorium-228 1.47 0.62 0.15 
Thorium-230 2.87 0.92 0.15 
Thorium-232 1.41 0.60 0.15 
Uranium-235 0.56 0.33 0.57 
Uranium-238 6.00 0.56 0.58 

SLD82153 04/07/04 2.7 3.2 Actinium-227 -0.17 0.22 0.23 0.02 
Americium-241 0.01 0.09 0.14 
Cesium-137 0.00 0.02 0.04 
Potassium-40 11.92 1.08 0.29 
Protactinium-231 0.27 0.68 1.04 
Radium-226 1.95 0.11 0.09 
Radium-228 0.86 0.10 0.09 
Thorium-228 1.77 0.67 0.26 
Thorium-230 2.28 0.77 0.14 
Thorium-232 0.91 0.45 0.14 
Uranium-235 0.11 0.29 0.48 
Uranium-238 1.51 0.41 0.46 

5LD82154 04/07/04 5 5.5 Actinium-227 -0.06 0.18 0.21 0.00 
Americium-241 0.05 0.08 0.13 
Cesium-137 -0.01 0.02 0.03 
Potassium-40 13.07 1.02 0.25 
Protactinium-231 0.61 0.51 0.84 
Radium-226 1.41 0.09 0.08 
Radium-228 0.68 0.09 0.08 
Thorium-228 1.57 0.67 0.16 
Thorium-230 1.90 0.75 0.30 
Thorium-232 1.00 0.52 0.30 
Uranium-235 0.04 0.26_ 0.43 
Uranium-238 0.80 0.70 0.57 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82161 SLD82161 04/08/04 0.2 0.7 0.2 Actinium-227 0.03 0.06 0.05 0.00 

Americium-241 0.00 0.01 0.02 

Cesium-137 0.01 0.01 0.01 

Potassium-40 1.05 0.16 0.07 

Protactinium-231 0.12 0.17 0.28 

Radium-226 0.52 0.03 0.02 

Radium-228 0.06 0.02 0.02 

Thorium-228 0.16 0.17 0.21 

Thorium-230 0.79 0.39 0.21 

Thorium-232 0.11 0.00 0.11 

Uranium-235 0.02 0.07 0.12 

Uranium-238 0.31 0.12 0.12 

5LD82162 04/08/04 1.7 2.2 Actinium-227 -0.11 0.12 0.13 0.00 
Americium-241 0.00 0.03 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 9.43 0.69 0.18 

Protactinium-231 0.02 0.32 0.49 

Radium-226 0.92 0.06 0.05 

Radium-228 0.45 0.05 0.05 

Thorium-228 0.40 0.29 0.13 

Thorium-230 0.59 0.36 0.13 

Thorium-232 0.38 0.29 0.25 

Uranium-235 0.18 0.17 0.26 

Uranium-238 0.89 0.21 0.23 

SLD82163 04/08/04 3.2 3.7 Actinium-227 -0.03 0.27 0.24 0.32 
Americium-241 0.04 0.06 0.08 

Cesium-137 0.01 0.02 0.03 

Potassium-40 11.70 0.89 0.30 

Protactinium-231 0.31 0.65 1.00 

Radium-226 6.47 0.18 0.08 

Radium-228 1.22 0.09 0.07 

Thorium-228 1.62 0.63 0.33 

Thorium-230 4.60 1.20 0.13 

Thorium-232 1.05 0.48 0.24 

Uranium-235 0.45 0.31 0.49 

Uranium-238 4.25 0.41 0.41 

SLD82164 04/08/04 5.5 6.0 Actinium-227 0.00 0.24 0.22 0.21 

Americium-241 0.04 0.05 0.08 

Cesium-137 0.01 0.02 0.03 

Potassium-40 14.26 0.96 0.26 

Protactinium-231 0.58 0.57 0.90 

Radium-226 4.25 0.14 0.08 

Radlum-228 1.21 0.09 0.08 

Thorium-228 1.50 0.63 0.32 

Thorium-230 4.43 1.23 0.27 

Thorium-232 0.92 0.47 0.15 

Uranium-235 0.24 0.26 0.43 

Uranium-238 3.01 0.38 0.38 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82171 SLD82171 04/13/04 0.2 0.7 0.2 Actinium-227 0.05 0.08 0.09 0.00 
Americium-241 0.01 0.03 0.05 
Cesium-137 0.00 0.01 0.01 
Potassium-40 0.92 0.24 0.14 
Protactinium-231 0.11 0.24 0.42 
Radium-226 0.55 0.04 0.04 
Radium-228 0.02 0.03 0.05 
Thorium-228 0.05 0.10 0.14 
Thorium-230 0.50 0.34 0.26 
Thorium-232 0.14 0.00 0.14 
Uranium-235 0.08 0.12 0.20 
Uranium-238 0.28 0.16 0.21 

SLD82172 04/13/04 1.7 2.2 Actinium-227 0.01 0.15 0.14 0.00 
Americium-241 0.00 0.05 0.08 
Cesium-137 0.02 0.02 0.03 
Potassium-40 2.68 0.38 0.18 
Protactinium-231 -0.12 0.36 0.59 
Radium-226 1.35 0.07 0.05 
Radium-228 0.23 0.05 0.06 
Thorium-228 0.17 0.21 0.35 
Thorium-230 1.48 0.60 0.26 
Thorium-232 0.36 0.28 0.14 
Uranium-235 0.21 0.14 0.26 
Uranium-238 1.16 0.34 0.32 

SLD82173 04/13/04 2.7 3.2 Actinium-227 -0.20 0.25 0.24 0.01 
Americium-241 0.02 0.09 0.14 
Cesium-137 -0.02 0.02 0.03 
Potassium-40 10.94 0.97 0.31 
Protactinium-231 0.22 0.65 0.98 
Radium-226 1.89 0.11 0.09 
Radium-228 0.85 0.10 0.08 
Thorium-228 0.58 0.37 0.34 
Thorium-230 1.24 0.55 0.34 
Thorium-232 0.34 0.28 0.26 
Uranium-235 0.35 0.27 0.45 
Uranium-238 1.84 0.41 0.49 

SLD82174 04/13/04 5.2 5.7 Actinium-227 0.11 0.49 0.59 0.22 
Americium-241 0.13 0.26 0.41 
Cesium-137 -0.02 0.05 0.09 
Potassium-40 12.35 1.99 0.99 
Protactinium-231 0.72 1.71 2.64 
Radium-226 4.90 0.29 0.19 
Radium-228 1.32 0.23 0.19 
Thorium-228 1.12 0.54 0.42 
Thorium-230 2.56 0.85 0.27 
Thorium-232 1.11 0.52 0.27 
Uranium-235 0.61 0.70 1.18 

Uranium-238 4.31 1.19 1.07 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs5 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) °  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82181 SLD82181 04/12/04 0.2 0.7 0.2 Actinium-227 -0.07 0.06 0.06 0.00 

Americium-241 0.00 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.16 0.16 0.09 

Protactinium-231 0.05 0.16 0.27 

Radium-226 0.59 0.03 0.02 

Radium-228 0.06 0.02 0.02 

Thorium-228 0.43 0.35 0.32 

Thorium-230 1.02 0.54 0.17 

Thorium-232 0.05 0.13 0.32 

Uranium-235 -0.01 0.08 0.13 

Uranium-238 0.49 0.11 0.11 

SLD82182 04/12/04 1.7 2.2 Actinium-227 -0.09 0.13 0.12 0.09 
Americium-241 0.00 0.03 0.04 

Cesium-137 0.03 0.01 0.02 

Potassium-40 7.09 0.56 0.19 

Protactinium-231 0.42 0.35 0.56 

Radium-226 1.69 0.07 0.05 

Radium-228 0.40 0.05 0.05 

Thorium-228 0.83 0.47 0.39 

Thorium-230 3.20 1.02 0.29 

Thorium-232 0.46 0.33 0.16 

Uranium-235 0.17 0.17 0.27 

Uranium-238 1.50 0.23 0.21 

5LD82183 04/12/04 2.7 3.2 Actinium-227 0.00 0.18 0.18 0.26 
Americium-241 -0.02 0.04 0.06 

Cesium-137 0.02 0.02 0.02 

Potassium-40 9.64 0.76 0.26 

Protactinium-231 0.02 0.58 0.84 

Radium-226 4.64 0.13 0.07 

Radium-228 0.96 0.08 0.07 

Thorium-228 0.61 0.43 0.49 

Thorium-230 4.14 1.24 0.17 

Thorium-232 1.40 0.64 0.31 _ 

Uranium-235 0.34 0.25 0.41 

Uranium-238 5.93 0.37 0.33 

5LD82184 04/12/04 4.7 5.2 Actinium-227 0.17 0.26 0.25 0.36 

Americium-241 0.01 0.06 0.08 

Cesium-137 0.01 0.03 0.04 

Potassium-40 10.45 0.87 0.35 

Protactinium-231 -0.02 0.73 1.07 

Radium-226 7.04 0.20 0.10 _ 
Radium-228 1.11 0.10 0.10 

Thorium-228 1.25 0.57 0.33 

Thorium-230 4.91 1.33 0.41 

Thorium-232 0.99 0.50 0.15 

Uranium-235 -0.02 0.32 0.52 

Uranium-238 4.85 0.43 0.42 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result' 

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD82185 SLD82185 06/14/04 1 1.5 0.5 Actinium-227 0.08 0.17 0.17 0.03 
Americium-241 0.07 0.07 0.11 
Cesium-137 0.02 0.02 0.03 
Potassium-40 6.22 0.70 0.23 
Protactinium-231 0.79 0.50 0.83 
Radium-226 1.79 0.08 0.07 
Radium-228 0.55 0.07 0.07 
Thorium-228 0.55 0.33 0.12 
Thorium-230 2.20 0.73 0.12 
Thorium-232 0.41 0.28 0.12 
Uranium-235 0.10 0.26 0.38 
Uranium-238 1.86 0.40 0.34 

SL082186 06/14/04 2.5 3.0 Actinium-227 0.00 0.15 0.15 0.02 
Americium-241 0.05 0.06 0.10 
Cesium-137 0.00 0.02 0.03 
Potassium-40 8.67 0.73 0.18 
Protactinium-231 -0.28 0.44 0.70 
Radium-226 1.07 0.06 0.06 
Radium-228 0.48 0.07 0.06 
Thorium-228 1.07 0.54 0.35 
Thorium-230 2.09 0.79 0.16 
Thorium-232 0.56 0.38 0.29 
Uranium-235 0.14 0.21 0.34 
Uranium-238 1.73 0.33 0.35 

SLD82187 06/14/04 3.9 4.4 Actinium-227 0.39 0.26 0.42 0.19 
Americium-241 0.05 0.20 0.33 
Cesium-137 0.01 0.05 0.08 
Potassium-40 10.35 1.53 0.83 
Protactinium-231 0.84 1.35 2.14 
Radium-226 3.86 0.24 0.19 
Radium-228 0.94 0.21 0.20 
Thorium-228 1.84 0.70 0.27 
Thorium-230 4.35 1.21 0.14 
Thorium-232 0.69 0.40 0.14 
Uranium-235 0.24 0.65 1.06 
Uranium-238 2.68 1.84 1.64 

SLD82188 06/14/04 4.4 4.9 Actinium-227 -0.32 0.51 0.49 0.10 
Americium-241 0.29 0.22 0.37 
Cesium-137 -0.06 0.05 0.07 
Potassium-40 10.37 1.69 0.71 
Protactinium-231 -0.19 1.75 2.55 
Radium-226 3.80 0.26 0.24 
Radium-228 0.96 0.19 0.22 
Thorium-228 1.16 0.57 0.17 
Thorium-230 2.47 0.90 0.37 
Thorium-232 0.76 0.46 0.37 
Uranium-235 0.35 0.67 1.12 
Uranium-238 2.87 0.88 1.13 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82185 SLD82189 06/14/04 6 6.5 Actinium-227 -0.09 0.57 0.54 0.17 

Americium-241 0.04 0.24 0.37 

Cesium-137 -0.05 0.05 0.08 

Potassium-40 9.07 1.89 0.85 

Protactinium-231 -0.07 1.58 2.31 

Radium-226 4.38 0.30 0.25 

Radium-228 0.87 0.22 0.26 

Thorium-228 1.08 0.51 0.26 

Thorium-230 3.40 1.02 0.31 

Thorium-232 0.75 0.42 0.31 

Uranium-235 0.04 0.72 1.16 

Uranium-238 4.49 1.14 1.05 

SLD82190 06/14/04 8.4 8.9 Actinium-227 -0.10 0.34 0.39 0.00 
Americium-241 0.08 0.14 0.25 

Cesium-137 0.00 0.04 0.06 

Potassium-40 10.38 1.47 0.58 

Protactinium-231 -0.48 1.68 1.67 

Radium-226 1.35 0.14 0.13 

Radium-228 0.65 0.17 0.14 

Thorium-228 0.75 0.42 0.26 

Thorium-230 1.17 0.53 0.14 

Thorium-232 0.51 0.33 0.14 

Uranium-235 -0.01 0.45 0.72 

Uranium-238 0.86 1.31 1.06 

SLD82191 SLD82191 04/12/04 0.2 0.7 0.2 Actinium-227 -0.02 0.06 0.06 0.00 
Americium-241 -0.01 0.01 0.02 

Cesium-137 0.00 0.01 0.01 

Potassium-40 1.90 0.21 0.08 

Protactinium-231 0.04 0.17 0.26 

Radium-226 0.61 0.03 0.02 

Radium-228 0.06 0.02 0.03 

Thorium-228 0.19 0.22 0.32 

Thorium-230 0.74 0.42 0.27 

Thorium-232 0.05 0.11 0.15 

Ui arlium-235 -0.01 0.08 0.13 

Uranium-238 0.48 0.12 0.12 

SLD82192 04/12/04 2.2 2.7 Actinium-227 -0.04 0.14 0.14 0.03 

Americium-241 0.05 0.05 0.05 

Cesium-137 0.03 0.02 0.02 

Potassium-40 9.68 0.66 0.17 

Protactinium-231 0.05 0.39 0.59 

Radium-226 2.43 0.08 0.05 

Radlum-228 0.67 0.05 0.05 

Thorium-228 0.69 0.39 0.32 

Thorium-230 2.03 0.71 0.32 

Thorium-232 1.09 0.49 0.24 

Uranium-235 0.14 0.19 0.31 

Uranium-238 2.71 0.29 0.25 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82191 5LD82193 04/12/04 3.2 3.7 Actinium-227 0.05 0.21 0.20 0.47 
Americium-241 0.02 0.05 0.08 

Cesium-137 0.00 0.02 0.03 
Potassium-40 10.67 0.78 0.23 

Protactinium-231 0.05 0.56 0.85 

Radium-226 4.27 0.13 0.06 

Radium-228 0.96 0.07 0.07 

Thorium-228 0.77 0.44 0.36 

Thorium-230 7.59 1.80 0.15 

Thorium-232 1.02 0.50 0.15 

Uranium-235 0.37 0.20 0.42 

Uranium-238 5.96 0.43 0.40 

SLD82194 04/12/04 4.2 4.7 Actinium-227 0.00 0.20 0.20 0.20 
Americium-241 -0.01 0.05 0.07 

Cesium-137 0.01 0.02 0.03 

Potassium-40 10.13 0.79 0.31 

Protactinium-231 0.43 0.65 0.98 

Radium-226 4.41 0.14 0.08 

Radium-228 0.88 0.07 0.08 

Thorium-228 1.12 0.51 0.29 

Thorium-230 4.37 1.16 0.13 

Thorium-232 1.32 0.55 0.13 

Uranium-235 0.19 0.27 0.44 

Uranium-238 2.47 0.36 0.35 

SLD82195 SLD82195 06/14/04 0.5 1.0 0.5 Actinium-227 -0.07 0.17 0.16 0.00 
Americium-241 0.11 0.06 0.10 

Cesium-137 0.02 0.02 0.03 

Potassium-40 6.70 0.62 0.17 

Protactinium-231 -0.37 0.42 0.66 

Radium-226 1.58 0.08 0.06 

Radium-228 0.48 0.06 0.06 

Thorium-228 0.91 0.48 0.28 

Thorium-230 1.91 0.72 0.15 

Thorium-232 0.71 0.41 0.15 

Uranium-235 -0.06 0.20 0.33 

Uranium-238 1.55 0.28 0.35 

SLD82196 06/14/04 1 1.5 Actinium-227 0.04 0.27 0.25 0.02 
Americium-241 0.00 0.10 0.16 

Cesium-137 0.00 0.02 0.04 

Potassium-40 17.24 1.35 0.39 

Protactinium-231 -0.51 0.80 1.11 

Radium-226 1.82 0.11 0.10 

Radium-228 1.15 0.12 0.11 

Thorium-228 2.22 0.77 0.14 

Thorium-230 1.91 0.71 0.14 

Thorium-232 1.38 0.58 0.26 

Uranium-235 0.19 0.33 0.54 

Uranium-238 1.00 0.89 	- 0.75 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD82195 SLD82197 06/14/04 1.5 2.0 Actinium-227 -0.23 0.52 0.48 0.05 

Americium-241 0.01 0.22 0.37 

Cesium-137 -0.01 0.05 0.08 

Potassium-40 20.56 2.40 0.88 

Protactinium-231 1.03 1.56 2.48 

Radium-226 2.20 0.21 0.19 

Radium-228 1.30 0.22 0.24 

Thorium-228 1.31 0.54 0.36 

Thorium-230 2.33 0.75 0.12 

Thorium-232 0.73 0.38 0.12 

Uranium-235 0.61 0.63 1.01 

Uranium-238 0.35 1.93 1.41 

SL082198 06/14/04 2.5 3.0 Actinium-227 0.02 0.14 0.15 0.00 
Americium-241 -0.03 0.05 0.09 

Cesium-137 0.00 0.02 0.02 

Potassium-40 5.04 0.54 0.19 

Protactinium-231 0.49 0.40 0.62 

Radium-226 1.18 0.07 0.06 

Radium-228 0.29 0.05 0.06 

Thorium-228 0.57 0.36 0.14 

Thorium-230 1.24 0.55 0.14 

Thorium-232 0.36 0.28 0.14 

Uranium-235 0.07 0.21 0.31 

Uranium-238 0.29 0.49 0.44 

SLD82199 06/14/04 3 3.5 Actinium-227 -0.03 0.18 0.19 0.00 
Americium-241 -0.01 0.08 0.12 

Cesium-137 0.00 0.02 0.03 

Potassium-40 10.70 0.90 0.27 

Protactinium-231 -0.47 0.59 0.80 

Radium-226 1.43 0.09 0.08 

Radium-228 0.70 0.08 0.08 

Thorium-228 1.01 0.47 0.31 

Thorium-230 1.26 0.52 0.23 

Thorium-232 0.44 0.30 0.23 

Uranium-235 0.15 0.25 0.40 

Uranium-238 1.02 0.34 0.42 

SLD82200 06/14/04 3.5 4.0 Actinium-227 -0.01 0.44 0.49 0.11 

Americium-241 0.07 0.23 0.36 

Cesium-137 -0.04 0.06 0.08 

Potassium-40 20.60 2.50 0.88 

Protactinium-231 0.40 1.31 2.25 

Radium-226 2.34 0.20 0.19 _ 
Radium-228 1.36 0.23 0.20 

Thorium-228 2.17 0.80 0.41 

Thorium-230 2.85 0.94 0.15 

Thorium-232 1.14 0.55 0.33 

Uranium-235 0.17 0.60 0.95 

Uranium-238 2.25 0.97 1.12 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82195 SLD82165 06/14/04 6 6.5 Actinium-227 0.10 0.24 0.26 0.02 
Americium-241 0.10 0.10 0.14 
Cesium-137 -0.03 0.02 0.03 
Potassium-40 17.84 1.25 0.33 
Protactinium-231 0.39 0.66 1.01 
Radium-226 1.68 0.10 0.10 
Radium-228 1.14 0.11 0.10 

Thorium-228 1.12 0.52 0.36 
Thorium-230 1.71 0.64 0.13 
Thorium-232 1.27 0.54 0.13 
Uranium-235 0.37 0.46 0.50 
Uranium-238 1.69 0.48 0.48 

SLD82201 SLD82201  04/13/04 0.3 0.8 0.3 Actinium-227 -0.03 0.08 0.08 0.00 
Americium-241 0.03 0.03 0.06 
Cesium-137 0.00 0.01 0.02 
Potassium-40 0.94 0.21 0.13 
Protactinium-231 -0.02 0.24 0.40 
Radium-226 0.70 0.04 0.04 
Radium-228 0.06 0.03 0.04 
Thorium-228 0.36 0.30 0.16 

Thorium-230 0.42 0.33 0.16 
I hbfiUM-2.52 0.12 0.17 0.16 
Uranium-235 -0.01 0.12 0.20 
Uranium-238 0.24 0.31 0.28 

SLD82202 04/13/04 1.8 2.3 Actinium-227 0.16 0.29 0.29 0.21 
Americium-241 0.07 0.12 0.18 
Cesium-137 -0.01 0.03 0.04 
Potassium-40 10.43 1.03 0.45 
Protactinium-231 -0.25 0.91 1.32 
Radium-226 5.07 0.18 0.11 
Radium-228 1.07 0.11 0.14 
Thorium-228 1.78 0.70 0.28 
Thorium-230 4.13 1.18 0.15 
Thorium-232 1.34 0.59 0.15 
Uranium-235 0.00 0.40 0.64 
Uranium-238 3.59 0.55 0.60 

5LD82203 04/13/04 3.3 3.8 Actinium-227 -0.27 0.25 0.28 0.16 
Americium-241 0.03 0.12 0.18 
Cesium-137 0.00 0.03 0.04 
Potassium-40 8.28 0.88 0.41 
Protactinium-231 0.55 0.77 1.19 

Radium-226 3.55 0.15 0.11 

Radium-228 1.15 0.12 0.12 
Thorium-228 1.83 0.76 0.46 
Thorium-230 3.58 1.13 0.17 

Thorium-232 1.32 0.62 0.17 

Uranium-235 -0.09 0.38 0.60 
Uranium-238 3.30 0.60 0.62 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD82201 SLD82204 04/13/04 5.3 5.8 Actinium-227 0.12 0.36 0.35 0.37 

Americium-241 0.14 0.14 0.22 

Cesium-137 -0.03 0.03 0.04 

Potassium-40 10.16 1.07 0.51 

Protactinium-231 0.35 0.97 1.46 

Radium-226 6.79 0.22 0.12 

Radium-228 1.17 0.13 0.13 

Thorium-228 1.28 0.60 0.16 

Thorium-230 5.75 1.54 0.16 

Thorium-232 1.68 0.70 0.30 

Uranium-235 0.18 0.47 0.77 

Uranium-238 4.74 0.66 0.77 

SLD82211 SLD82211  04/12/04 0.3 0.8 0.3 Actinium-227 0.09 0.07 0.06 0.00 
Americium-241 0.02 0.01 0.02 

Cesium-137 	_ -0.01 0,01 0.01 

Potassium-40 1.22 0.18 0.08 

Protactinium-231 -0.12 0.20 0.30 

Radium-226 0.67 0.03 0.03 

Radium-228 0.09 0.03 0.04 

Thorium-228 0.27 0.23 0.12 

Thorium-230 0.93 0.44 0.23 

Thorium-232 0.13 0.16 0.12 

Uranium-235 0.13 0.10 0.14 

Uranium-238 0.49 0.12 0.12 

SLD82212 04/12/04 1.8 2.3 Actinium-227 -0.02 0.08 0.08 0.00 
Americium-241 -0.01 0.02 0.03 

Cesium-137 0.00 0.01 0.01 

Potassium-40 3.58 0.31 0.13 

Protactinium-231 0.06 0.24 0.35 

Radium-226 0.72 0.04 0.03 

Radium-228 0.23 0.03 0.04 

Thorium-228 0.73_ 0.41 0.30 

Thorium-230 1.28 0.55 0.25 

Thorium-232 0.15 0.17 0.13 

Uranium-235 0.06 0.11 0.18 

Uranium-238 1.36 0.15 0.16 

SLD82213 04/12/04 3.3 3.8 Actinium-227 0.32 0.42 0.37 0.02 

Americium-241 0.03 0.08 0.12 

Cesium-137 -0.03 0.04 0.06 

Potassium-40 9.92 1.18 0.59 

Protactinium-231 0.16 1.14 1.68 

Radium-226 2.60 _ 0.17 0.15 

Radium-228 0.77 0.16 0.16 

Thorium-228 1.13 0.56 0.45 

Thorium-230 1.63 0.67 0.28 

Thorium-232 0.72 0.43 0.28 

Uranium-235 -0.02 0.47 0.75 

Uranium-238 2.57 0.67 0.59 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82211 SLD82214 04/12104 5.8 6.3 Actinium-227 0.01 0.17 0.15 0.02 
Americium-241 -0.01 0.03 0.05 

Cesium-137 0.01 0.02 0.02 
Potassium-40 11.58 0.81 0.25 

Protactinium-231 0.45 0.47 0.72 

Radium-226 2.53 0.09 0.06 

Radium-228 0.63 0.05 0.06 

Thorium-228 1.03 0.49 0.26 

Thorium-230 2.01 0.72 0.14 

Thorium-232 0.62 0.37 0.14 

Uranium-235 0.28 0.26 0.33 

Uranium-238 2.16 0.23 0.28 
SLD82215 SLD82215  06/14/04 0.5 1.0 0.5 Actinium-227 0.19 0.13 0.14 0.04 

Americium-241 0.01 0.03 0.04 

Cesium-137 0.02 0.02 0.02 

Potassium-40 7.87 0.58 0.17 

Protactinium-231 0.20 0.39 0.58 

Radium-226 2.32 0.08 0.05 

Radium-228 0.59 0.05 0.05 

Thorium-228 0.72 0.41 0.26 

Thorium-230 2.45 0.83 0.14 

Thorium-232 0.78 0.42 0.14 

Uranium-235 0.13 0.16 0.27 

Uranium-238 1.97 0.21 0.24 

SLD82216 06/14/04 1 1.5 Actinium-227 0.31 0.10 0.16 0.22 
Americium-241 0.08 0.05 0.07 

Cesium-137 -0.01 0.02 0.03 

Potassium-40 10.04 0.78 0.28 

Protactinium-231 0.33 0.59 0.88 

Radium-226 4.06 0.13 0.08 

Radium-228 1.00 0.08 0.08 

Thorium-228 1.15 0.54 0.15 

Thorium-230 4.42 1.25 0.33 

Thorium-232 1.07 0.53 0.33 

Uranium-235 0.25 0.25 0.42 

Uranium-238 4.12 0.36 0.38 

SLD82217 06/14/04 1.5 2.0 

- 

Actinium-227 -0.05 0.39 0.38 0.02 
Americium-241 0.07 0.09 0.13 

Cesium-137 0.00 0.03 0.06 

Potassium-40 9.49 1.20 0.53 

Protactinium-231 -0.40 0.99 1.59 

Radium-226 2.38 0.15 0.14 

Radium-228 0.82 0.14 0.16 

Thorium-228 1.33 0.61 0.29 

Thorium-230 2.30 0.84 0.35 

Thorium-232 0.90 0.49 0.35 

Uranium-235 -0.01 0.42 0.68 

Uranium-238 1.14 0.55 0.67 

• 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft i  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82215 SLD82218 06/14/04 2 2.5 Actinium-227 -0.25 0.41 0.45 0.07 

Americium-241 0.00 0.10 0.15 

Cesium-137 -0.04 0.05 0.07 

Potassium-40 9.15 1.29 0.63 

Protactinium-231 0.30 1.35 2.00 

Radium-226 3.07 0.20 0.18 

Radium-228 0.66 0.17 0.19 

Thorium-228 1.29 0.59 0.29 

Thorium-230 2.67 0.91 0.15 

Thorium-232 1.02 0.51 0.15 

Uranium-235 0.51 0.54 0.92 

Uranium-238 2.55 0.68 0.70 

SLD82219 06/14/04 2.5 3.0 Actinium-227 0.13 0.13 0.14 0.03 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.02 0.02 0.02 

Potassium-40 5.92 0.53 0.20 

Protactinium-231 0.38 0.39 0.60 

Radium-226 1.96 0.08 0.05 

Radium-228 0.43 0.05 0.05 

Thorium-228 0.92 0.45 0.13 

Thorium-230 2.33 0.77 0.13 

Thorium-232 0.63 0.36 0.13 

Uranium-235 0.05 0.17 0.27 

Uranium-238 1.48 0.21 0.21 

5LD82220 06/14/04 3 3.5 Actinium-227 0.04 0.15 0.14 0.02 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.03 0.02 0.02 

Potassium-40 4.64 0.48 0.19 

Protactinium-231 -0.06 0.40 0.58 

Radium-226 1.77 0.07 0.05 

Radium-228 0.40 0.05 0.05 

Thorium-228 0.75 0.42 0.14 

Thorium-230 2.19 0.78 0.14 

Thorium-232 0.63 0.39 0.27 

Uranium-235 0.11 0.17 0.29 

Uranium-238 1.45 0.20 0.21 

SLD82225 06/14/04 3.5 4.0 Actinium-227 0.76 0.12 0.17 1.97 

Americium-241 0.00 0.05 0.07 

Cesium-137 0.12 0.02 0.03 

Potassium-40 6.34 0.62 0.28 

Protactinium-231 0.90 0.62 0.97 

Radium-226 4.18 0.13 0.07 

Radium-228 0.59 0.07 0.08 

Thorium-228 0.91 0.48 0.44 

Thorium-230 31.18 5.86 0.14 

Thorium-232 0.63 0.38 0.14 

Uranium-235 0.29 0.19 0.41 

Uranium-238 2.31 0.32 0.37 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82215 SLD82226 06/14/04 4 4.5 Actinium-227 0.28 0.48 0.49 0.30 
Americium-241 0.08 0.13 0.19 
Cesium-137 -0.04 0.05 0.08 
Potassium-40 11.46 1.61 0.76 
Protactinium-231 -0.90 1.41 2.24 
Radium-226 5.08 0.25 0.21 
Radium-228 1.03 0.23 0.21 

Thorium-228 0.86 0.47 0.16 
Thorium-230 4.49 1.29 0.16 
Thorium-232 1.04 0.52 0.16 
Uranium-235 0.80 0.85 1.03 

Uranium-238 7.65 0.92 0.91 

SLD82227 06/14/04 5.1 5.6 Actinium-227 -0.01 0.46 0.43 0.34 
Americium-241 0.03 0.11 0.15 
Cesium-137 0.05 0.05 0.08 
Potassium-40 9.72 1.45 0.74 

Protactinium-231 -0.56 1.38 1.96 
Radium-226 3.34 0.23 0.21 
Radium-228 0.96 0.19 0.20 
Thorium-228 0.73 0.40 0.13 

Thorium-230 6.68 1.58 0.13 
Thorium-232 1.12 0.50 0.13 
Uranium-235 0.48 0.59 0.90 
Uranium-238 2.69 0.75 0.66 

5LD82221 SLD82221 04/08/04 0.2 0.7 0.2 Actinium-227 -0.02 0.08 0.08 0.00 
Americium-241 0.04 0.07 0.12 
Cesium-137 -0.01 0.01 0.01 
Potassium-40 1.08 0.21 0.11 

Protactinium-231 -0.02 0.26 0.37 
Radium-226 0.67 0.04 0.03 
Radium-228 0.06 0.02 0.04 
Thorium-228 0.11 0.16 0.27 
Thorium-230 1.16 0.49 0.12 

Thorium-232 0.22 0.20 0.12 

Uranium-235 0.09 0.11 0.19 

Uranium-238 0.23 0.54 0.31 
SLD82222 04/08/04 1.7 2.2 Actinium-227 0.02 0.15 0.16 0.02 

Americium-241 -0.06 0.14 0.21 
Cesium-137 -0.01 0.02 0.02 
Potassium-40 9.46 0.73 0.20 
Protactinium-231 0.53 0.47 0.74 

Radium-226 1.04 0.06 0.06 
Radium-228 0.59 0.07 0.06 
Thorium-228 0.82 0.41 0.12 
Thorium-230 1.52 0.58 0.23 

Thorium-232 0.36 0.26 0.12 

Uranium-235 0.05 0.22 0.36 
Uranium-238 2.28 0.43 0.41 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) °  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82221 SLD82223 04/08/04 2.7 3.2 Actinium-227 0.12 0.21 0.22 0.00 

Americium-241 0.02 0.16 0.27 

Cesium-137 0.00 0.02 0.03 

Potassium-40 11.01 0.90 0.27 

Protactinium-231 0.07 0.59 0.87 

Radium-226 1.38 0.08 0.08 

Radium-228 0.87 0.08 0.08 

Thorium-228 0.69 0.39 0.28 

Thorium-230 1.17 0.51 0.24 

Thorium-232 1.04 0.47 0.13 

Uranium-235 0.09 0.27 0.44 

Uranium-238 1.55 0.52 0.50 

5LD82224 04/08/04 4.2 4.7 Actinium-227 0.27 0.30 0.32 0.23 
Americium-241 0.20 0.25 0.44 

Cesium-137 0.00 0.03_ 0.04 

Potassium-40 9.80 0.91 0.41 

Protactinium-231 0.51 0.90 1.35 

Radium-226 6.02 0.19 0.11 

Radium-228 1.01 0.11 0.11 

Thorium-228 1.41 0.61 0.36 

Thorium-230 4.32 1.20 0.36 

Thorium-232 0.94 0.48 0.27 

Uranium-235 0.42 0.50 0.68 

Uranium-238 1.98 1.97 1.20 

SLD82228 SLD82228 06/14/04 0.5 1.0 0.4 Actinium-227 0.00 0.13 0.11 0.00 
Americium-241 -0.01 0.03 0.04 

Cesium-137 0.03 0.02 0.02 

Potassium-40 4.18 0.47 0.18 

Protactinium-231 0.34 0.47 0.58 

Radium-226 1.40 0.06 0.05 

Radium-228 0.36 0.05 0.05 

Thorium-228 0.54 0.37 0.36 

Thorium-230 1.15 0.53 0.27 

Thorium-232 0.52 0.35 0.27 

Uraifium-235 0.05 0.16 0.26 

Uranium-238 1.10 0.19 0.21 

SLD82229 06/14/04 1 1.5 Actinium-227 -0.04 0.21 0.21 0.13 

Americium-241 0.01 0.05 0.07 

Cesium-137 0.05 0.02 0.03 

Potassium-40 11.06 0.92 0.33 

Protactinium-231 0.47 0.63 0.98 

Radium-226 3.41 0.13 0.08 

Radlum-228 0.90 0.09 0.08 - 

Thorium-228 0.95 0.48 0.37 

Thorium-230 3.35 0.99 0.14 

Thorium-232 0.57 0.36 0.30 

Uranium-235 0.17 0.27 0.45 

Uranium-238 3.26 0.37 0.42 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82228 5LD82230 06/14/04 1.5 2.0 Actinium-227 0.12 0.23 0.20 0.04 
Americium-241 0.01 0.05 0.07 
Cesium-137 0.05 0.03 0.03 
Potassium-40 10.62 0.83 0.24 
Protactinium-231 0.41 0.58 0.90 
Radium-226 3.02 0.12 0.08 
Radium-228 1.04 0.09 0.08 
Thorium-228 1.44 0.64 0.35 
Thorium-230 1.97 0.77 0.35 
Thorium-232 1.04 0.53 0.30 
Uranium-235 0.30 0.25 0.42 

Uranium-238 2.58 0.32 0.36 

SLD82205 06/14/04 2 2.5 Actinium-227 0.18 0.16 0.17 0.03 
Americium-241 -0.02 0.04 0.05 
Cesium-137 0.03 0.02 0.02 
Potassium-40 7.25 0.64 0.20 

Protactinium-231 0.06 0.46 0.68 
Radium-226 2.42 0.09 0.06 
Radium-228 0.66 0.06 0.06 
Thorium-228 0.81 0.46 0.34 

Thorium-230 2.16 0.80 0.34 
Thorium-232 0.66 0.41 0.28 
Uranium-235 0.16 0.19 0.32 
Uranium-238 2.38 0.25 0.24 

5LD82206 06/14/04 2.5 3.0 Actinium-227 -0.04 0.10 0.11 0.00 
Americium-241 0.01 0.02 0.03 
Cesium-137 0.00 0.01 0.02 
Potassium-40 3.69 0.38 0.14 
Protactinium-231 -0.27 0.29 0.46 
Radium-226 1.27 0.06 0.04 
Radium-228 0.28 0.04 0.04 
Thorium-228 0.59 0.35 0.23 
Thorium-230 1.61 0.60 0.12 
Thorium-232 0.41 0.28 0.12 
Uranium-235 0.11 0.14 0.22 
Uranium-238 1.18 0.16 0.17 

5LD82207 06/14/04 3 3.5 Actinium-227 0.07 0.39 0.45 0.04 
Americium-241 0.00 0.10 0.14 
Cesium-137 0.12 0.06 0.08 
Potassium-40 7.92 1.23 0.58 
Protactinium-231 -0.37 1.13 1.83 

Radium-226 2.74 0.18 0.19 
Radium-228 0.80 0.16 0.16 
Thorium-228 1.13 0.54 0.40 
Thorium-230 2.21 0.79 0.15 

Thorium-232 0.86 0.46 0.15 
Uranium-235 -0.05 0.61 0.82 
Uranium-238 2.53 0.62 0.69 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/9) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82228 SLD82208 06/14/04 3.8 4.3 Actinium-227 0.78 0.12 0.20 3.23 

Americium-241 0.06 0.05 0.08 

Cesium-137 0.03 0.02 0.03 

Potassium-40 8.75 0.75 0.33 

Protactinium-231 1.05 0.70 1.11 

Radium-226 6.90 0.19 0.08 

Radium-228 0.87 0.08 0.09 

Thorium-228 0.94 0.47 0.14 

Thorium-230 48.90 8.84 0.14 

Thorium-232 1.20 0.54 0.14 

Uranium-235 0.39 0.26 0.49 

Uranium-238 5.87 0.47 0.56 

SLD82209 06/14/04 5.9 6.4 Actinium-227 0.30 0.57 0.56 0.32 
Americium-241 0.04 0.14 0.20 

Cesium-137 -0.02 0.06 0.08 

HOtassium-40 15.79 1.96 0.91 

Protactinium-231 1.46 1.64 2.57 

Radium-226 5.88 0.29 0.24 

Radium-228 1.18 0.23 0.24 

Thorium-228 1.54 0.63 0.31 

Thorium-230 5.49 1.42 0.14 

Thorium-232 1.40 0.59 0.26 

Uranium-235 0.06 0.68 1.11 

Uranium-238 4.69 0.85 0.92 

SLD82249 5LD82249 04/08/04 0.3 0.8 0.3 Actinium-227 0.01 0.07 0.06 0.00 
Americium-241 0.00 0.02 0.02 

Cesium-137 0.01 0.01 0.01 

Potassium-40 1.57 0.21 0.09 

Protactinium-231 0.05 0.19 0.29 

Radium-226 0.63 0.03 0.02 

Radium-228 0.05 0.02 0.02 

Thorium-228 0.12 0.26 0.55 

Thol ium-230 1.04 0.58 0.35 

Thorium-232 0.05 0.14 0.35 

Uranium-235 0.06 0.09 0.15 

Uranium-238 0.50 0.11 0.14 

SLD82250 04/08/04 1.5 2.0 Actinium-227 0.74 0.12 0.19 0.87 

Americium-241 0.02 0.06 0.09 

Cesium-137 0.26 0.03 0.03 

Potassium-40 8.42 0.64 0.26 

Protactinium-231 0.43 0.65 0.99 

Radium-226 7.26 0.19 0.08 

Rodium-220 0. its 0.06 
--•- 

0.07 

Thorium-228 1.16 0.50 0.13 

Thorium-230 12.81 2.53 0.23 

Thorium-232 1.14 0.50 0.23 

Uranium-235 0.77 0.29 0.46 

Uranium-238 8.69 0.51 0.47 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD82249 SLD82251 04/08/04 2.3 2.8 Actinium-227 0.08 0.30 0.26 0.04 
Americium-241 0.02 0.06 0.09 
Cesium-137 0.00 0.03 0.04 
Potassium-40 3.11 0.71 0.49 
Protactinium-231 -0.52 0.77 1.22 
Radium-226 1.27 0.11 0.11 
Radium-228 0.42 0.10 0.12 
Thorium-228 0.68 0.43 0.35 
Thorium-230 1.29 0.59 0.16 
Thorium-232 1.09 0.54 0.29 
Uranium-235 0.31 0.35 0.61 
Uranium-238 3.47 0.62 0.57 

SLD82252 04/08/04 5.5 6.0 Actinium-227 -0.07 0.18 0.17 0.13 
Americium-241 -0.02 0.04 0.06 
Cesium-137 -0.04 0.02 0.02 
Potassium-40 11.65 0.80 0.20 
Protactinium-231 0.12 0.47 0.72 
Radium-226 2.72 0.10 0.06 
Radium-228 1.14 0.08 0.07 
Thorium-228 1.48 0.69 0.39 
Thorium-230 2.89 1.01 0.18 
Thorium-232 1.83 0.77 0.18 
Uranium-235 0.22 0.24 0.36 
Uranium-238 2.55 0.32 0.36 

SLD82259 SLD82259 04/14/04 1 1.5 1.0 Actinium-227 0.00 0.09 0.08 0.00 
Americium-241 0.02 0.02 0.03 
Cesium-137 0.00 0.01 0.01 
Potassium-40 12.99 0.73 0.10 
Protactinium-231 -0.05 0.23 0.34 
Radium-226 0.88 0.04 0.03 
Radium-228 0.36 0.03 0.03 
Thorium-228 0.53 0.34 0.25 
Thorium-230 0.94 0.46 0.13 
Thorium-232 0.25 0.22 0.13 
Uranium-235 0.08 0.11 0.18 
Uranium-238 0.70 0.14 0.17 

SLD82260 04/14/04 2.3 2.8 Actinium-227 -0.24 0.39 0.40 0.10 
Americium-241 0.06 0.10 0.14 
Cesium-137 -0.05 0.04 0.06 
Potassium-40 11.18 1.30 0.61 
Protactinium-231 -0.28 1.07 1.55 
Radium-226 3.79 0.20 0.16 
Radium-228 1.08 0.15 0.14 
Thorium-228 1.19 0.52 0.35 
Thorium-230 2.84 0.86 0.13 
Thorium-232 0.99 0.46 0.13 
Uranium-235 -0.04 0.51 0.81 

_ Uranium-238  2.58 0.64 0.66 • 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 6  
Ratios 
Value 

SLD82259 SLD82261 04/14/04 3.5 4.0 Actinium-227 0.03 0.34 0.31 0.07 
Americium-241 0.01 0.09 0.12 

Cesium-137 0.00 0.03 0.05 

Potassium-40 13.13 1.33 0.39 

Protactinium-231 -0.44 1.01 1.45 

Radium-226 2.59 0.16 0.14 

Radium-228 0.94 0.12 0.13 

Thorium-228 1.07 0.51 0.14 

Thorium-230 2.82 0.90 0.14 

Thorium-232 0.94 0.48 0.27 

Uranium-235 -0.02 0.41 0.65 

Uranium-238 2.22 0.55 0.54 

SLD82262 04/14/04 5.5 6.0 Actinium-227 0.02 0.45 0.44 0.18 
Americium-241 0.08 0.11 0.17 

Cesium-137 -0.07 0.05 0.06 _ 

Pulasslum-40 10.92 1.46 0.64 

Protactinium-231 0.96 1.23 1.99 

Radium-226 4.56 0.24 0.19 

Radium-228 1.08 0.17 0.17 

Thorium-228 0.97 0.48 0.14 

Thorium-230 3.16 0.97 0.15 

Thorium-232 1.12 0.52 0.14 

Uranium-235 0.34 0.60 0.98 

Uranium-238 3.82 0.84 0.77 

SLD82263 SLD82263 04/14/04 0 

, , 
, 

0.5 Actinium-227 0.02 0.12 0.12 0.06 
Americium-241 0.02 0.03 0.04 

Cesium-137 0.00 0.01 0.02 

Potassium-40 7.70 0.58 0.18 

Protactinium-231 0.17 0.39 0.57 

Radium-226 1.75 0.07 0.04 

Radium-228 0.60 0.05 0.05 

Thorium-228 1.11 0.53 0.38 

Thorlum-230 2.25 0.78 0.14 

Thorium-232 0.52 0.34 0.14 

Uranium-235 -0.01 0.16 0.26 

Uranium-238 1.29 0.20 0.20 

5LD82264 04/14/04 1.5 2.0 Actinium-227 0.13 0.15 0.12 0.00 

Americium-241 -0.02 0.03 0.04 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 14.20 0.85 0.16 

Protactinium-231 0.39 0.37 0.57 

Radium-226 1.44 0.06 0.05 

Radium-228 0.77 0.0b 0.05 

Thorium-228 1.33 0.63 0.17 

Thorium-230 1.89 0.76 0.17 

Thorium-232 0.99 0.53 0.32 

Uranium-235 -0.02 0.16 0.26 

Uranium-238 1.28 0.22 0.23 • 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82263 5LD82265 04/14/04 3.2 3.7 Actinium-227 -0.08 0.16 0.17 0.04 
Americium-241 0.01 0.04 0.06 
Cesium-137 0.00 0.02 0.02 
Potassium-40 16.42 1.07 0.22 
Protactinium-231 0.37 0.50 0.76 
Radium-226 1.91 0.08 0.07 
Radium-228 0.89 0.07 0.07 
Thorium-228 0.99 0.49 0.15 
Thorium-230 2.12 0.76 0.15 
Thorium-232 1.36 0.59 0.15 
Uranium-235 -0.01 0.22 0.35 
Uranium-238 1.84 0.27 0.31 

SLD82266 04/14/04 4 4.5 Actinium-227 0.00 0.13 0.13 0.01 
Americium-241 0.02 0.03 0.05 
Cesium-137 -0.02 0.01 0.02 
Potassium-40 13.70 0.88 0.20 
Protactinium-231 0.39 0.43 0.65 
Radium-226 1.57 0.07 0.06 
Radium-228 0.75 0.06 0.06 
Thorium-228 1.31 0.53 0.30 
Thorium-230 1.25 0.51 0.12 
Thorium-232 1.20 0.50 0.12 
Uranium-235 0.09 0.17 0.29 
Uranium-238 1.14 0.23 0.23 

SLD82267 04/14/04 6.5 7.0 Actinium-227 0.02 0.14 0.15 0.00 
Americium-241 0.01 0.04 0.05 
Cesium-137 -0.01 0.02 0.02 
Potassium-40 17.09 1.04 0.23 
Protactinium-231 0.42 0.47 0.72 
Radium-226 1.70 0.07 0.06 
Radium-228 0.86 0.07 0.06 
Thorium-228 0.94 0.46 0.37 
Thorium-230 1.46 0.57 0.24 
Thorium-232 0.74 0.40 0.24 
Uranium-235 0.05 0.19 0.31 
Uranium-238 1.46 0.23 0.27 

SLD82268 04/14/04 8 8.5 Actinium-227 -0.09 0.12 0.13 0.00 
Americium-241 0.02 0.03 0.05 
Cesium-137 -0.01 0.01 0.02 
Potassium-40 15.24 0.93 0.20 
Protactinium-231 0.30 0.42 0.64 
Radium-226 1.61 0.07 0.05 
Radium-228 0.84 0.06 0.06 
Thorium-228 1.18 0.49 0.12 
Thorium-230 1.44 0.55 0.12 
Thorium-232 0.65 0.35 0.12 
Uranium-235 0.07 0.18 0.29 
Uranium-238 1.43 0.19 0.23 • 



Table 3-2 

Gunther Salt South Vicinity Property (DT-4 South) 

Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

5LD82263 SLD82269 04/14/04 11.4 11.9 Actinium-227 -0.05 0.15 0.15 0.01 

Americium-241 0.02 0.04 0.05 

Cesium-137 -0.01 0.01 0.02 

Potassium-40 14.81 0.95 0.21 

Protactinium-231 0.01 0.46 0.67 

Radium-226 1.93 0.08 0.06 

Radium-228 0.88 0.07 0.06 

Thorium-228 1.15 0.51 0.24 

Thorium-230 1.59 0.61 0.13 

Thorium-232 1.25 0.53 0.13 

Uranium-235 -0.04 0.19 0.31 

Uranium-238 1.56 0.23 0.28 

SLD82270 04/14/04 • 12 12.5 Actinium-227 -0.19 0.43 0.44 0.00 
Americium-241 -0.04 0.10 0.15 

Cesium-137 -0.01 0.04 0.07 

Pota93ium-40 15.89 1.79 0.61 

Protactinium-231 -0.93 1.34 2.12 

Radium-226 2.24 0.19 0.20 

Radium-228 0.97 0.17 0.20 

Thorium-228 0.84 0.43 0.34 

Thorium-230 1.75 0.63 0.13 

Thorium-232 1.01 0.46 0.12 

Uranium-235 -0.01 0.56 0.90 

Uranium-238 1.09 0.96 1.09 

SLD82271 04/14/04 15.5 16.0 Actinium-227 0.00 0.16 0.16 0.04 
Americium-241 0.00 0.04 0.05 

Cesium-137 0.00 0.02 0.02 

Potassium-40 11.51 0.82 0.25 

Protactinium-231 0.25 0.50 0.75 

Radlum-226 2.28 0.09 0.07 

Radium-228 0.73 0.07 0.06 

Thorium-228 0.92 0.50 0.17 

Thorium-230 2.50 0.89 0.17 

Thorium-232 0.41 0.33 0.31 

Uranium-235 0.24 0.22 0.35 

Uranium-238 1.81 0.26 0.31 

SL082272 04/14/04 17.4 17.9 Actinium-227 -0.04 0.40 0.37 0.02 

Americium-241 0.00 0.09 0.14 

Cesium-137 -0.04 0.04 0.06 

Potassium-40 14.94 1.63 0.66 

Protactinium-231 1.36 1.22 1.96 

Radium-226 2.19 0.17 0.18 

Radium-228 1.08 0.16 0.18 

Thorium-228 0.96 0.47 0.14 

Thorium-230 2.01 0.71 0.14 

Thorium-232 1.26 0.54 0.14 

Uranium-235 0.08 0.51 0.83 

Uranium-238 0.91 0.88 1.05 
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Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
M I  bgsl 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82263 SLD82273 04/14/04 18.8 19.3 Actinium-227 -0.07 0.18 0.19 0.17 
Americium-241 0.02 0.04 0.06 
Cesium-137 0.01 0.02 0.03 
Potassium-40 10.16 0.80 0.26 
Protactinium-231 0.43 0.56 0.85 
Radium-226 3.57 0.12 0.07 
Radium-228 0.77 0.08 0.07 

Thorium-228 0.78 0.44 0.32 
Thorium-230 3.89 1.11 0.14 
Thorium-232 1.28 0.56 0.14 
Uranium-235 0.09 0.24 0.39 

Uranium-238 2.85 0.29 0.31 
SLD82274 5LD82274  04/14/04 0.2 0.7 0.2 Actinium-227 0.02 0.06 0.06 0.00 

Americium-241 0.01 0.01 0.02 
Cesium-137 0.00 0.01 0.01 
Potassium-40 1.29 0.16 0.07 
Protactinium-231 -0.02 0.15 0.25 
Radium-226 0.60 0.03 0.02 
Radium-228 0.06 0.02 0.02 
Thorium-228 0.14 0.23 0.40 

Thorium-230 1.50 0.75 0.21 
Thnrii im-232 	_ 0.06 0.16 0.40 
Uranium-235 0.04 0.08 0.13 
Uranium-238 0.43 0.09 0.09 

SLD82275 04/14/04 1.2 1.7 Actinium-227 0.11 0.19 0.19 0.27 
Americium-241_ 0.02 0.04 0.06 
Cesium-137 0.00 0.02 0.03 
Potassium-40 11.76 0.80 0.27 

Protactinium-231 0.07 0.60 0.87 
Radium-226 5.17 0.15 0.07 
Radium-228 1.32 0.09 0.07 
Thorium-228 1.92 0.79 0.47 
Thorium-230 4.89 1.40 0.17 

Thorium-232 1.51 0.68 0.32 
Uranium-235 0.29 0.25 0.42 

Uranium-238 3.84 0.31 0.38 
SLD82276 04/14/04 2.7 3.2 Actinium-227 -0.03 0.38 0.36 0.06 

Americium-241 0.02 0.09 0.13 
Cesium-137 -0.03 0.04 0.05 
Potassium-40 8.04 1.04 0.48 
Protactinium-231 2.32 1.75 1.77 

Radium-226 2.33 0.17 0.16 
Radium-228 0.70 0.13 0.16 
Thorium-228 1.42 0.63 0.35 
Thorium-230 2.60 0.90 0.43 

Thorium-232 0.87 0.47 0.16 
Uranium-235 0.15 0.46 0.75 
Uranium-238 2.40 0.54 0.56 • 
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Gunther Salt South Vicinity Property (DT-4 South) 
Pre-Design Investigation Radiological Data Results 
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Sample 
Location 

Sample 
Identification 

Number 

Collection 
Date 

Start 
Depth 
(ft' bgs3 

End 
Depth 
(ft bgs) 

Thickness 
of Cover 

Material (ft) 

Parameter Result 3  

(pCi/g) 4  

Error 6  Detection 
Limit 

(pCi/g) 

Sum of 5  
Ratios 
Value 

SLD82274 SLD82277 04/14/04 5.5 6.0 Actinium-227 -0.10 0.44 0.38 0.03 

Americium-241 0.04 0.10 0.15 

Cesium-137 -0.02 0.05 0.06 

Potassium-40 12.10 1.63 0.71 

Protactinium-231 0.24 1.34 1.99 

Radium-226 2.62 0.20 0.18 

Radium-228 0.85 0.16 0.19 

Thorium-228 1.05 0.49 0.29 

Thorium-230 2.14 0.73 0.13 

Thorium-232 1.12 0.50 0.13 

Uranium-235 0.09 0.53 0.86 

Uranium-238 2.17 0.67 0.65 

SLD82278 04/14/04 6.2 6.7 Actinium-227 -0.28 0.42 0.38 0.19 
Americium-241 0.11 0.09 0.14 

Cesium-137 0.03 0.04 0.05 _ 
Potassium-40 8.07 I.1Y 0.-5- 7 

Protactinium-231 0.17 1.01 1.73 

Radium-226 4.97 0.23 0.15 

Radium-228 1.01 0.15 0.17 

Thorium-228 1.40 0.57 0.29 

Thorium-230 2.81 0.87 0.33 

Thorium-232 0.98 0.46 0.13 

Uranium-235 -0.20 0.51 0.80 

Uranium-238 3.22 0.67 0.77 

ft-feet  
bgs - below ground surface 
Analytical data includes background values (i.e., concentrations reflect gross radionuclide values) 

pCi/g - Picocuries per gram 
Prior to calculating the SOR, background values for each radionuclide were subtracted from their respective gross 
radionuclide values 

Background Values: Radium-226 = 2.78 pCi/g 
Radium-228 = 0.95 pCi/g 

Thorium-230 = 1.94 pCi/g 
Thorium-232 = 1.09 pCi/g 
Uranium-238 = 1.44 pCi/g 

Standard counting error at two standard deviations 

2 

3 

4 

5 

6 



• Table 4-1 
Gunther Salt South Vicinity Property (DT-4 South) 

Summary of Data Quality Assessment 
Page 1 of 2 

Precision 

Did field screening samples meet SAG Table 3-1 
DQ0s for precision? 

Field screening samples met the precision 
objectives. 

Did field and laboratory duplicate samples analyzed 
in the laboratory meet SAG Table 3-1 DQ0s for 
precision? 

The data have been evaluated and/or validated by 
the SAIC Data Management Group. The Relative 
Percent Difference (RPD) and/or Normalized 
Absolute Difference (NAD) were within the control 
limits for all of the field duplicate samples. 
Laboratory duplicates are analyzed at the time of 
data package review. The sample data was within 
the control limits for 100% of the data. The data 
can be used for their intended purpose. 

Accuracy 

Did laboratory control samples and/or tracer 
samples analyzed in the laboratory meet SAG 
Table 3-1 DQ0s for accuracy? 

The data have been evaluated and/or validated by 
the SAIC Data Management Group. 
0.003 % of the sample data was qualified as 
estimated when the laboratory control sample 
and/or the tracer was outside of the control limits. 
The data can be used for their intended purpose. 

Representativeness 

Was the pre-design investigation sampling plan 
designed according to the SAG requirements? 

The pre-design investigation sampling was 
designed according to the SAG. 

Were the sampling techniques defined in the SAG 
implemented? 

Sampling techniques defined in the SAG were 
implemented. 

Were the analytical procedures specified in the 
SAG and work description followed? 

The data have been evaluated and/or validated by 
the SAIC Data Management Group. The proper 
analytical methods were utilized in the analyses of 
these samples. 

Were holding times exceeded? Holding times were not exceeded. 

Completeness 

Are results available for at least 95% of field 
screening samples? 

Results are available for 100% of the field 
screening samples. 

Are results available for at least 90% of laboratory 
samples? 

The percent completeness for this sampling effort is 
100.0 %. 

Comparability 

Are data sets sufficiently comparable to allow 
reasonable conclusions to be drawn? 

Current and historical information are sufficiently 
comparable to allow a reasonable determination of 
the nature and extent of the radiological 
contamination. • 



• 

• 

Table 4-1 
Gunther Salt South Vicinity Property (DT-4 South) 

Summary of Data Quality Assessment 
Page 2 of 2 

Pre-Design Investigation Samples 

Were all sample locations sampled? All sample locations were sampled. 

Has USACE concurrence been documented for 
samples that were not collected? 

Not applicable. All samples were collected. 

Were the surface and subsurface soil 
concentrations of radiological COCs, and their 
associated SOR values, determined for DT-4 
South? 

Yes, the surface and subsurface concentration of 
radiological COCs and their associated SOR values 
were determined for DT-4 South. 

Was the vertical extent of contamination delineated 
at each sample location? 

The vertical extent of contamination was delineated 
at each sample location within the property 
boundaries utilizing the analytical data. 

Was the hori7nntal extent of contamination 
delineated around each area of contamination? 

No, contamination was not fully delineated 
horizontally around each area of contamination, 
refer to Section 4.1. 

Was radiological contamination associated with 
suspected historical and or geological features? 

Yes. The areas of radiological contamination as 
shown on Figure 4-1 appear to generally correlate 
with the location of the historical features shown on 
Figure 3-1. 

*Information in this table is from the Summary of Data Qua ity Assessment for the Gunther Salt South Vicinity 
Property (SAIC, 2004) 
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Trace: <5% 
Few: 5-10% 

Little: 15-25% 
Some: 20-35% 
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